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A EcYision of tlie Tribe JH^audeece (.Nat. Or<I, Rubiacoie). 

By G. D, lTA.TniA.Ni>, M..A., M.B., F.L.8. 

fRciul 4tli Fobruary, 1897,] 

(Tlatkh 1”4.) 

When endeavouring to determine some Bornean plants T found 
such dilFiculty with the species of JSfimclea that it was necessary 
to go through the whole genus; and eventnally I took up the 
tribe of plants to which it belongs. The causes of confusion 
have been, partly, that Linnaeus founded his JSfauclea orientalk on 
more than one species ; and partly that A. Itichard, when founding 
new genera, wrote his synonymy at random. Miquel, in his 
‘ Flora Indim Batavia),’added somewhat to the confusion ; but 
in the Ann. Mus. Lugd.-Bat.’ vol. iv., he corrected most of the 
errors that ho had made and did much to restore the genus to 
order. In the ‘Flora of British India’ Sir Joseph Hooker dealt 
with the goiuiB Uncaria^ but the genus Nauclea is poorly repro- 
soutod in the regions of that Flora. 

AIfchougli I worked cliiedy at Kew, I found it necessary to 
visit the Herbaria at the British Museum, at Leiden, and at 
Paris; at each of those places every possible facility was given me. 
I am much indebted for help in various matters that I have 
received at Kew, especially from Mr. llomsley and from Dr. Stapf. 

I have assumed that the object of classification is to simplify 
knowledge, and that a natural classi.fieation is one in which the 
characters chosen in each grouj) are those most convenient for 
the group, the groups having been formed by noticing similarity 
LINN. .TOnEN.“-BOTANY, TOL. XXXIII. B 
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in very many cliaracters ratber tlian in one or two of Huppot^CMi 
importance. "Wliilst on this view a ])crfeet classification is isn- 
possible, the object of clasHification is most easily dofoated by the 
introduction of a number of different classifications, and moat 
easily attained by using only one. I have also assumed that rules 
of priority were made to help, and not to hinder; if they were 
exactly followed, Tlncaria would be Otirottparia, SaraoGeplialm 
would be Wanclea, Nauclea would have to he renairiod, and 
probably Mitragyna would be Mamloga. 

Nomenciatitbe. 

I have used the word Malasia” to denote the islands of the 
Malayan region, including the Peninsula, the Philippines, and 
the Moluccas, but excluding the I^icobars and New Gruinea. If 
with Mt. Kinabalu, the highest niountam in the region, as centre, 
and with an arc of 15 degrees as radius, a circle be described 
on the surface of the earth, it will cover almost all the region, 
with the exception of the northern end of Sumatra, but will 
include, in addition, Cambodia, Cochin China, and Hainan. 

I have used the word ^‘Malpina” to denote the Malay Poninaula 
as far north as the Isthmus of Krab at a latitude of 10°, thus 
excluding Teiiasserim and the Mergui Archipelago. There are 
objections to the word Malaya: it has heezi and is often used 
to denote portions of the Malay Peninsula; but it is at present 
used in the Kew Herbarium to denote an area whicl) imdudes 
New Gruinea and Tonqiiin, but excludes tbo Malay Pcriinsiiia. 

Orang Malayii” is the term by which a race of trading and sea¬ 
faring people know themselves; their bcad(|uart(n‘s are on. the 
coasts of tl)G sea separating Sumatra on the w(‘st from Mhlpiria 
and Borneo on the cast, but they spread along the coasts of 
other islands almost as far as to New Guinea; and .Malaya is on 
that account not a good word to use in an exact geographical 
sense. 

Ill his ‘ Species Plantarum,’ ed, i. (1753), Li,niiam8 refe.r8 to 
plants of this Tribe under the name of Cephalantkiis. He gives 
two species : GepJialanfhis orientalis, “ foliis opposilis,” and ( 7 . OC'^ 
cidentalis, foliis oppositis ternisque,” The latter comes from 
North America; he had mentioned it in his ‘ G enera Plantarum/ 
and the name is still used. The former unfortunately iricluded 
more than one kind of plant. The first plant to whicli Liniiams 
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referred was 'No, 53 ofliis ‘ Flora of Ceylon ^ Hermann’s drawin^^ 
on wlucli tills plant depends, is now in tho British Museum, and 
undoubtedly represents Barcoceplialm cordatm. Tho soconil 
plant to which he referred is the Katu Tsiaca of Eheede^s 
‘ liortus Malabaricus ’ (1682), iii. 29, t. 33; this plant I hare 
no doubt is S, missionis^ but it has generally been referred 
to Antlioeeplialm mdicus, and Wight and Arnott, Prod. 392, 
refer it to Nauelea purpurea. The figure of the stigma and the 
description of the fruit, however, quite exclude JSf. purpurea^ 
whilst the figure of the leaves quite excludes Antlioceplialus 
indieus ; the figure of the calyx-lobes shows them to be per¬ 
sistent and obtuse as in Sareocephalm missionis. Specimens of 
S. mimonis from Wight’s hei‘harium are labelled Nauelea 
purpurea. 

In the Species Plantarum,’ cd. 2, 0(plialanf;}im oceddentalis 
is left under Tetrandria ; but Ceplialnnthus orienialis is called 
Nauelea ormitalis and classed under Fentandria ; tho same 
references to the ‘ Flora Zeylanica ’ and the ^ Ilortus Malabaricus ^ 
are given, and a, reference to a tliird plant, the Fancalus of 
Eumph. Amb. (1750), iii. 81, is added. This Bancalus is also 
probably a SarcoeepJialus^ judging by the description of tlie fruit; 
it is peculiar in having some of the peduncles axillary and some 
terminal .* tho only specimen which I have seen witli this pecu¬ 
liarity is from the Philippines (Vidal, n. 797), where the name 
Bancal is in use for species of Nauelea and SarGOceplialm. It is 
a Sareocephahis ; I have i\‘ferred it to 8. Junghulmit^ but it will 
possibly prove to be distinct. Tho young fruit closely resemble 
those in the figure, but the leaves are much broader. 

Thus it would seem that Linmeus founded his Natmha orientalk 
on two species oi' 8arcoeeplialuH : tho first is BarcoeephaluB cordatm 
and the second Sarcoeeplialus mimoms ; and in the 2nd edition of 
the ^ Species Plantarum Mie included a third species which was also 
almost certainly a sf)ecies of Sarcocephalus. He, however, says in 
Sp. PL ed. 1, ‘‘ Capsulas liabct buuis monospormaB; and Smith 
in ^ Eoes’s Cycdopaalia^ states that the name possibly 

comes from ^^Nwus ” a ship and ^^Kleio ” to enclose, in reference 
to the hull-shaped half-capsulo, but tho writer admits this to be 
a mere guess. For a time all the Asiatic species of the Tribe 
were included in tho genus Nauelea ; so that when Geplialanthm 
oecidentalu was found in Asia, it was renamed tetrandm 

B 2 
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I)y Eoxburn^li, At first many specimens of differeiifc species were 
named Mauelm on>n/aUs; there is a specimen of MTitrafjpna 
j)armf(}li(t so named in the Banksian .Herbarium, and ladmrred iff 
by (laertncr in, 1788, M)g Fructibus/i. p. 151. Mr. Daydon 
Jackson is of opinion that the name is probably no{; Linm'eus’s, 
The only other specimen in tlie Ilerbariton la.b( 3 lltMl .Nandm is 
one oi Adina ^loUflora; and Mr. Jackson thinks tlio wriiin^^ in 
idiis ease is undoubtedly that of Linnmus. The genet ’a line aria ^ 
Sareocephahis, Adim^ and MUragym have since been formed, 
and plants liavo been removed from the original genus Wamlea. 
It was not until 1888 that Dr. Trimen (Journ. Linn. Soc. xxiv. 
p. 186) pointed out that Ho. 53 of Linna 3 iis’s Flor. ]?5eyL was 
^arcocepJmlus cordatics, Miq. 

Aublot in 1775, ‘Hist. Plant, dela Guianefran<?oise/i. p. 177, 
described and figured Ourouparia guianemis^ and pointed out its 
relationshif) to the “ daun gutta gambir^’ of Bumphiiis. In 1789 
Sehreber, in his edition of Gen. PL, acknowledged Anblet’s genus 
but renamed it, substituting Uncaria for Ourouparia ; and that 
name has come into general use, though Baillon, K. Schumann, 
a-nd others have recently returned to Ourouparia, sotuotimos 
writing it Uruparia, I shall regard Uncaria and Ourouparia as 
absolutely equivalent. In the Linneau Society’s ‘ Transactions ’ 
for 1808 Dr. Hunter, under the name Nauclea, described three 
species of Uncaria, and made no reference to AublePs deseriplioii 
of the American Uncaria \ Eoxburgh was th(5 first in Asia to 
distinguish Uncaria from Nauclea, Blume, however, reunited 
them, and BeCandolle, though he separated thorn again, did so 
with hesitation. 

Salisbury in 1807, Parad. Londin. p. 115, founded the genus 
Adina on the Chinese specicB Adina ghJdJlora ; but it was long 
before the value of the genus was recognized, D(<kindoIlo makes 
two species of Adina out of Adina glohiflora, but other Bpeeies lie 
leaves in the genus Nauclea, Smith, iu ' liecs’s Cyclopmdia,’ and 
Baillon, in ‘Adansonia," reduce the genus hack to Nauclea; 
Bentham, in the ‘ Flora of Hongkong/ points out an Indian 
species of Adina; and others are indicated in Bentham and 
Hooker’s ‘ Genera Plantarum.’ In the ‘ I'lora of British India ' 
Sir Joseph Hooker placed twm species in wliich, though 
in some respects intermediate between Adina and Nauclm, seem 
to me host classed with the latter genus. 

A specimen from Africa of Nauclea samhueina, Winterbottom 



•mu, a. B. HA.VIBAITB: BBTISIOW OF THE NAUCEEEJ3. 5 

(1803)j was labelled iSarcocepJialus esculentm by Afzoliiis perhaps 
as early as 1798; but the name SarcocepJialus was not published 
till 1818 in Tuckey’a ‘ Congo’ (Append, by B. Br. p. 4G7), nor 
was there any description of it till 1824, when Sabine described 
it in Trans. Hort. 8oc. y. p. 422. The nearest Asiatic plant to 
this Sareoceplialus esculentus is the No. 53 of Linnaeus’s ^ Blora 
Zeylanica/ the first type of his Nauclea orientalis^ the Nauclea 
cordata of BosburgK. It was Korthals, in 1839, Obs. de Nauci. 
Indd, who first separated this Nauclea cordata on aceoiiot of 
the ovaries being combined, and put it into a genus Platano- 
mrptmi, the ruiationship of which to Sarcoceplialus he pointed 
out, at the same time he founded the genus Mltrarjyna. It was 
he, therefore, who was responsible for the removal from the 
genus Nauclea of most, if not all, of its types. Miquel in 185B 
united Flatanocarpum to idarcocephalus. 

It was in 1834 tliat Anthocephalus was separated from Nauclea 
by A. Bichard, Mem. Soc. Hist. Nat. v. p. 23G; and Korthals 
accepted his genus. There can be no doubt as to the species 
which Bichard had before him when describing AntJwcepJialus 
indicus. Unfortunately his synonymy was most erratic: lie 
says (p. 327) tliat Anthocephalus indicus==^OepJialantJius chi-* 
nensis\ Nauclea purpurea, Boxb.; he even went so far as 

to say that the plant he examined was an authentic specimen of 
Oephahmthus ehinemis, Lam .; but a comparison of his description 
with that of Lamarck’s will show at once that the plants arc 
wholly different. 

A specimen of Breoniam the Paris Herbarium still has attached 
to its sheet sections of the fruiting-heads of Anthocephalus 
indicus, a label on the left ^’’Cephalanthus ehinemis, Link., fide 
herb.,” and a laliel on the riglit ^^Naitclea purpurea, Bornb.^ PL 
(Jorom. i. 41, tab. 54; Ulor. Jnd. ii, y). 123; DC. Prod. iv. 34G. 
Cephalanthus chmimsis, Lamk. Diet. i. G78, Inde ? lie de Prance 
? Herb. de Ctniin ierson 

Biebard’s description of his plants is good; but Ids synonymy 
seems to have been written at random and regardless of con¬ 
sequences. It has been copied from author to author, causing the 
utmost confusion. Walpers, Bepert. ii. p. 491, has hybridized 
Anthocephalus indicus and Gephalanthus chinensis and 
produced Anthocephalus ehinemis, a name which is also quoted 
by HasskarL Korthals described Anthocephalus indicus again 
as A^ morindmfoUus, believing it to be identical with Blume’s 
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Namha morini^foUa, wliiclt it is not, as I sluill sliow later on- 
Miquel describes Antlioceplialus indicuH tbree times, as A* mor* 
ini^folim for Kortlials, as A, Qadamha for Eoxburgb, and as- 
A. indiem for Bieliard; though the last deHcription has been 
converted into that of Nauclea purpurea on tho strcngtli of 
Eichard^s erroneous synonymy. The nearest plant to Anilioee-- 
pTialm indiem is Nm(,cleamacropltyUa.i'^o'A.^'w\m\\ has prohably 
not been examined since the days of Eoxbiirgh; it is not a 
Nauclea as the genus is now known: either it must form a 
genus by itself, or the genus Antlioceplidm must be modified to 
receive it. I propose to modify the genus Anthoceplalm. 

Eicbard founded the genera CepJiaUdmm and Breonia on 
Madagascar plants at tlie same time as be founded the genua 
Anthocephalus ; owing to his erroneous synonymy, Endlicher, 
Gen. PI. 1393, reduced OepTialidmm to Antliocephalus \ but it 
was a Madagascar plant, and the type specimen, still in the Paris 
Herbarium, shows that it was a Breonia in fruifc from which the 
bracts bad fallen. Baillon wished to reduce Breonia to SarcO’- 
cephalus, which it simulates in having the ovaries united; but 
these genera are quite distinct in stigma, in stipules, and in 
peduncles. 

Although Mitrapyna is, with the exception of JIncaria, the 
most distinct genus of the Tribe, it was not till 1839 that 
Korthals, ‘ Obs. de NaucL Ind.’, distinguished it from Nauclea. 
In Ter. Kat. Gesch., 1840, he substituted the name Btepliegjfne 
for that of Mitragyna : he gives Miiragyne^ Korth., as a synonym, 
evidently by error for Mifragyna; the plate boars the name 
Mitragyna. Though Mitragyna is the older name, Korthals 
evidently wished it changed to JStephegyne, AEtragyne had boon 
suggested as a better name than MMramme by li, Brown, 
Prod. 452, in 1810. Blanco founded tho genus Afmnhoga on 
a Philippine species of Mitragyna in 1837, Thus Mamboga is, 
according to the rules of priority, preferable to Mitragyna ; but 
the genus was badly defined, and has never been accepted. 

Chabactees. 

The moat constant character of the Tribe is the crowding of 
the fiowers into heads; this must introduce conditions different 
from those observed in most flowers, both in respect of protection 
from rain and insects and of danger from overcrowding. In 



'me. Or. B, HAYILA-lSiri) : EJB3VISI0N OF THE ITATJOLEEiE. 7 

respect of protection from rain and insects, it will be well to 
remember that the presence of interdoral hairs and setae is of 
nse, that the union of the ovaries of the difterent flowers in a 
solid mass may also prevent rain and insects from getting in 
between them; and wdien the flowers are densely crowded, only 
the tips of the calyx-lobes are of use in giving the corolla- 
buds protection. In respect of the danger due to mutnal 
compression from overcrowding, it will be well to remember 
that the overcrowding may be lessened by diminishing either 
the size or the number of the flowers and ovaries, or by 
increasing the size of the receptacle or the length of the 
flower-pedicels. Another very constant character is the shortness 
of the filaments and the length of the styles, so that the anthers 
are not in a position correspoiiding to the stigmas. In bud the* 
stylo is short and the anthers surround the capitate stigma, 
bending ov(3r it at the top ; the anthers burst before the flower 
opens, and the style when it elongates carries up the stigma 
tipped with pollen to a height of neaidy twice the length of the 
corolla-tube, and sometimes more; the pollen thus carried on 
the stigma is in the very best position to be effective in the ferti¬ 
lization of other flowers when dusted on to insects. The stigma 
probably ripens later. The most variable character of the Tribe 
is that of the superior portion of the calyx and the calyx-lobes—* 
the majority of species could be determined by the character of 
the calyx-lobes alone. 

When the flowers are very densely crowded, the calyx-lobes 
may become filamentous in the lower part between the flowers, 
but so thickened at the tips as to press against one another, and 
thus form a complete outer shell to the flower-heads in bud: 
when the time comes for the corollas to open, they cannot sepa¬ 
rate the crowded tips of tlio calyx-lobes; for a time the calyx- 
lobes lengthen with the corolla, but eventually they break off at 
the thinnest part, generally near the base. In such flowers the 
antliers are usually within the corolla-tube, whilst in the other 
species the anthers are seated in the mouth of the corolla-tub© 
and project beyond it, Generally the connective is apiculate at the 
tip; and especially is this so when the corolla in hud is pressed 
upon by the tips of the calyx-lobes. At the base the anther-cells 
generally diverge and are sometimes setose. The filaments are 
always shorter than the anthers, ■ 

Tlie corolla-lobes are always imbricate excepting in the genus 
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Miiragpia^ iu whicli tliej are truly valvato. In aomo sjEnritja of 
Adina tlie overlapping of tlxe lobes is vcrj slight indeed, biii; tiie 
lobes are not valvato as they are iu MUraggna. in ail spcKiit^soi* 
ITncaria tlic lobes are strongly imbricate ; and it niust liave been 
due originally to some clerical error that they arc called valvato 
ill Bontham and Hookers * Genera Plantarumd 

The stylo is long, from 1 | to 8 times the length of the corolla- 
tube. The stigoia is always capitate, though it varies in shape, 
and may be elavate, subglobose, spindle-shaped, or initrate, and 
provides valuable characters for generic grouping. When elavate 
or subgloboBC., the papillose area is on the top: when Bpindlc- 
shaped, there are two distinct papillose areas whicli are almost 
in contact on the lower half of the spindle and end below 
abruptly 5 on the upper half of the spindle the two papillose 
areas rapidly divei'ge and do not rcacli nearly to the top; in 
dried specimens the top of the spindle-shaped stignia shrivels and 
becomes acute .: when mitrato, the stigma is cylindrical with over¬ 
hanging lower margin. 

The ovary and the seeds give characters which are of great 
value for generic grouping. The ovaries are always two-celled ; 
the placentas may be long and linear, attached to the middle of 
the axis, or they may he pendulous Irom its upper part; the 
ovules, excepting when solitary, are more or less iiattened and 
directed either upwards or downwards, overlapping one another. 
When the placentas are linear with central attachment, the 
ovules are very numerous; but when the placentas are peudiilous, 
the ovules are fawner. The seeds are almost alw^ays flattoued, and 
frequently the testa is produced to a great length at either end. 
Wiieu the calyx-tubes of the dillerent ilowers are united or inde- 
hheent, a somewhat pulpy fruit is generally formed. Whoa the 
ovules are solitary the iruits are also indehiseent, even though 
they may be free. When many ovules imbricate downwards and 
the calyx-tubes do not cohere {JSfauolea and Adim), the fruits 
are dehiscent and formed of two cocci which separate from below 
upwards; the endocarp is not separable from the inferior calyx; 
the axis may persist after the falling of the cocci 5 the superior 
portion of the calyx may fall with. the cocci, or it may persist as 
a crown to the axis. When all the ovules imbricate upwards 
the fruits are dehiscent, and the endocarp is coriaceous and 
separates from the inferior calyx; when the placentas are pen¬ 
dulous {Mitraggnd), the capsules open at the top and the seeds 
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are broad and flat; when tbe placentas are linear with central 
attachment the capsules open at the side, the two 

'ends for the most part remaining joined, and the seeds are small 
with the long filiform processes at either end. In this last case 
the flowers, and especially the fruit, are generally pedicelled, 
so that they are less crowded than in the other forms, in which 
both the flowers and the fruit are always sessile. 

Interfloral hracteoles also give characters of value in generic 
grouping. "When the capsules open at the top, the bracteoles 
are paleaceous with spathulate tips, subglabrous, and so nume¬ 
rous as to completely separate the dihhreiit flowers. More 
{CepJialmithtis and and some species of Uncaria) 
the bracteoles are filiform and hairy with small spathulate tips, 
and in this case there is generally but one for each flower or 
oven less. In some species of Nauclea there are between the 
flowers short thick glabrous cones reaching not much higher 
than the ovary. In other species bracteoles are wholly absent; 
but in these what seem to be rudiments of flowers are some¬ 
times found between the perfect flowers. The receptacle is 
generally very hairy. 

The inflorescence also provides characters of value in generic 
grouping. The simplest form is a solitary peduuclo bearing the 
head of flowers at its apex, jointed and bearing two pairs of 
bracts at the joint; one pair of these bracts is apt to become 
foliaceous in character, and the other stipular. They may be 
seated near the top of the peduncles, when they are generally 
large and protective to the flower-head in hxid, or they may be 
seated near the middle of the peduncle, in which ease they are 
smaller ; and it will be often found that they protect the flower in 
very early bud, the upper part of the peduncle lengthening dispro¬ 
portionately to the lower at a later stage ; or, again, they may be 
sealed below the middle of the peduncle, when they are rudi¬ 
mentary and functionless; in this case the young flower-head is 
often protected by largo stipules at the base of the peduncle. 
In the genus TTmaria it is common to find such simple peduncles 
terminal and axillary, the terminal ones being generally ternate 
and the lateral ones always solitary, though exceptionally they 
are branched j some of the lateral ones in this genus are gene¬ 
rally reduced to compressed recurved barren hooks. In the other 
genera it is very rare to find simple peduncles both terminal and 
axillary: in one species of Barcocephalm terminal and axillary 
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peduncles are found on the same plant; and in Adim tliere in 
one species which has simple terminal poduncleH, and other 
species which have simple lateral [xalunclos. In the great 
majority of species tho poduucles are simple, thotigh in several 
species they arc compound. It often hap)pcms when a simple 
peduncle is terminal tliat two others arise at its base in the aiils 
of the leaves on either side, the poduncloB thou being simple 
and ternate; this condition is common in Tlmaria and Wamlea, 
In a single species (Adina cordifoUa) tho peduncles though 
axillary are simple and ternate, standing three together in a 
vertical plane. The peduncles may become compound by 
branching in the axils of the bracts, a secondary peduncle being 
given off in tlie axil of each foliaceons bract; the secondary 
peduncles are then themselves provided with bracts, though the 
original peduncle has no additional pair, so tliat the centre 
flower-head appears to be on a much shorter peduncle than the 
lateral ones. This branching of the peduncle occurs abnormally 
in Nauclea^ but normally in Mitragyna^ in which genus tlio 
secondary peduncles may themselves give off lateral peduncles 
from the axils of their foliaceons bracts. In some species of 
Uncaria the lateral peduncles may give off branches; but they 
then present two or three superposed sets of joints and bracts, 
more than one of which may give oif branches. It may also 
happen in Unearia that the leaves at the bases of the lateral 
peduncles are imperfectly developed, and the inflorescence then 
has the appearance of a racem<ud cyme. In the A frican species 
all the lateral peduncles frequently remain sterile, the central 
terminal peduncle alone bearing flowtTs. In MUragyna mmro^ 
Puglia it is not uncommon for tho peduncle at the joint to split 
up into a large number of secondary peduncles of nearly, equal 
size and length, so that the flower-heads are umbellate. 

The stipules are generally interpatiolar and deciduous, but in 
three species of SarcocepJialm they are intrapetiolar, amplexicaul, 
and snbpersistent. In Mitraggna and Anthoeephalm they are 
very large, in the former genus broad and flat, but in the latter 
they enfold the bud. In the genera as, OephalanthuBf mi 
XTumria the stipules are smaller and frequently bifid. 

All the species of Uncaria are climbing shrubs : those 
of other genera are erect, either trees or shrubs, although 
Sareocephalus eseulenfMs is said sometimes to climb. Sometimes 
the trees are of large enough size to provide timber, more often 
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tliey are smaller, and then are generally found growing on tbe 
hanks of rivers, above the tidal limits. 

Species of the Tribe are scattered over almost all the wanner 
regions of the earth, but they are most numerous in Malasia. 

Classification and Disteibution. 

In arranging the species of this Tribe into natural groups, the 
genus Uncaria forms the most marked one. "Whether its climb¬ 
ing habit and the long 4-angled iiiternodes of the branchlets, or 
whether the solitary axillary peduncles, often converted into 
recurved and flattened hooks, or whether the linear placentas 
centrally attached with ovules, all imbricating upwards, and the 
fruit-capsules opeuing at the sides, with filamentous seeds, be 
considered, there is no difficulty whatever in distinguishing the 
species of UnGaria from those of other genera. Whilst, how¬ 
ever, ill the other species the character of the stigma is of 
generic value, in Uncaria various forms of stigma may be found. 
In the other groups too the preseuce of interfioral bracteoles is 
a generic character, but in Uncaria they may be present or 
absent: in the Asian species tliey ai'O present in those whose 
fruit-capsules are sessile, and absent in those whose fruit- 
capsules are pedicelled, and these characters subdivide the 
genus in a natural way as far as the Asian and Malayan species 
are concerned ; but the two American species, whilst they have 
interfloral bracteoles, have their capsules pedicelled. We can 
arrange the genus naturally into six groups: those without 
interfloral setm will have four, one African and three Malayan; 
those with interfloral setm will have two, one Asian and one 
American. 

The genus Uncaria has the widest distribution; its species 
are most numerous in Malasia, and especially so in Maipinaf 
Looking to the South-east, Now Guinea, Australia, and the 
South Sea Islands, wo find very little : Uncaria jpedicellata has 
reached New Guinea, Uncana appendiculata^ which might easily 
rank as a marked variety of Uferrea^ has reached New Guinea, 
Australia, and the Solomon Islands; but these forms have 
changed so little tliat they must have migrated from Malasia at 
quite a recent date; only one peculiar species (27. Bernat/sii) is 
known from New’ Guinea. Looking to the Northward, wm find 
the Malayan forms which have pedicelled fruit and no inter¬ 
floral bracteoles replaced on the Asian continent by species with 
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sessile fruit and filiform interfloral bracteolea. UnGaria 'pedicel- 
lata and TT.ferrea, tlie two nost dominant Malayan, forma, enter 
Tenasserim, and U. pedicellata fias eyeu got to Pegu and Cochin'’ 
China; but there is only one poculiar species {(f, maerophpUa) 
in Asia with pedicelled fruit and no interfloral bracteoles; all 
the seven other Asian species have sessile fruit and filiform 
bracteoles. Two species with sessile fruit and filiform bnietooles 
have been found in Sumatra (U. homomalla and Z7. Moxhurgh- 
iana), and Korthals gives Borneo as a locality for the latter; 
yet the species in Malasia which have pedicelled fruit and no 
bracteoles number more than twenty. The species in Tropical 
America number only two; they resemble the Asian forms in 
having interfloral lu*acteoles, hut their fruits are pedicelled. To 
the Westward, Uncaria seems to stop at the Himalayan region, 
and not even to pass down the Peninsula of India; a variety 
of a Malayan species, Z7. dasyoneura^ is found in Ceylon, but 
this perhaps has reached Ceylon without passing through India. 
The changes it has undergone are quite distinct, but not sufficient 
to give it specific rank. This px‘actical absence of Uncaria from 
Southern India and Ceylon is most remarkable. In Madagascar, 
the Comoro Islands, and Tropical Africa a form is found which, 
though variable, does not readily fail into distinct species. It 
is very distinct from any of the other forms, but is more allied 
to the Malayan and American than to the Asian forms. Ke- 
turning again to Malasia, it must be noticed that Malpina 
contains representatives of most of the Malayan forms, and 
seems to be now quite the headquarters of tlie genus. 

Next to the genus Uncaria the genus Mitrayyna stands most 
distinct, although the last to be founded, and still sometimes 
confounded with Adina* It consists of the only species with 
truly valvate corolla-lobes, it consists of the only species with 
truly mitrate stigma, it consists of the only species with ovules 
imbricating upwards on a pendulous placenta, it consists of 
the only species whose fruit-capsules open at the top. Its 
seeds are quite distinct, being not elongate but subovato. 
As in Uncaria, the endocarp becomes coriaceous and separates 
from the outer wall of the fruit-capsule. There are inter- 
floral bracteoles as in Adina and Oephalanthm, but they are 
much more numerous and broader, they quite surround each 
flower, and are nearly glabrous excepting on the margins* 
In one or two species the calyx is truncate, in others the 
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lobes are quite distinct and imbricate, and in MUragyna speciom 
a single lobe may be many times larger than any of the others, 
simulating the top of the bracteole, but the lobes are never 
filiform or caducous. 

The genus falls naturally into two groups. The one has 
large leaves, corolla-lobes hairy without, anthers not reflexed in 
flower, and short stigma ; it consists of two of the three African 
species. The other lias smaller leaves, corolla-lobes glabrous 
without, anthers reflexed between the corolla-lobes in flower, 
and stigma longer; it contains the Asian species together with 
Jf. africana, which is very closely allied to the A siau 3L parm- 
folia* 

The distribution of the genus Mitragi/na is singularly different 
from that of Uncaria —it stretches from ISTew Gruinea to the 
West Coast of Africa. The most Eastern species is AT. speciosa^ 
found in Borneo, the Philippines, and Kew G-uinea. Jf. dwersi- 
folia stretches from the Himalayas to the Philippines, Java, and 
the Cocos Islands ; Jf. parvifolia occupies the Indian Peninsula 
and Ceylon, and passes through B arm ah to Cochin China. 
Jf. africam stretches across Africa north of the Equator. 
Jf. tubulosa, which is a very distinct species, is found in Ceylon 
and in Southern India. The true African species Jf. macro- 
phylla and Jf. ruhrostipulacea are quite different from the Asian 
species, and must have been separated from them for along time. 

The genera AntihocepTialus and SarcocepJialus together form a 
group distinguished at once by the spindle-shaped stigma, and 
by the seeds, though often flattened, not being produced or 
winged. The peduncles are always solitary and terminal, 
except in S. Junghuhnii, in which they may be ternate or some¬ 
times axillary ; they are jointed below^ the middle, and the bracts 
are small and functionless. 

In Antliocephalm^ though the flowers are crowded, the ovaries 
are not united, or at any rate they are very readily separable; 
whilst in SarcocepJialus they are so inseparably united as to 
appear to be imbedded in the receptacle. In both species of 
AnfhocepMlm and in SarcocepJialus esculentus, the African 
species, the placentas are linear and centrally attached as in 
Uncaria*^ but though in the upper part the ovules imbricate 
upwards, in the lower part the ovules imbricate downwards, and 
the seeds are not flattened or produced. In Anthocepkalm 
indicm the upper part of each placenta is bifid, each arm entering 
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one of four hard, white, imt-like bodies, which are hollow from 
below and occupy the top of the ovary in Fruit. Nmdea macro- 
fhylla of Eoxburgh is closely allied to it, though the placenta 
is not bifid above, nor are the nut-liko bodies prcBont ; it is not 
a Waudea as the genus is now known and must be classed with 
AntliocepTialm* The large stipules enfolding the bud dis- 
tioguish at once both species of AnthocepJialm from any other 
species of the Tribe, 

All the species of SarcooepJialus have large arils to the seeds. 
The African species is usually placed in a separate section on 
account of the deciduous tips to the calyx-lobes; but the Asian 
S. cordatus has very similar tips, which, though not quite so 
caducous, do for the most part fall away. The really distinctive 
character of the African species is that the placentas are cen¬ 
trally attached and the seeds are ovoid and superposed; whilst 
in the Asian species the placentas are pendulous and the seeds 
are irregularly flattened and all imbricate downwards, though in 
S. cordatus there seems to be some variation. The Asian species 
fall into two sections—those in which the stipules are intor- 
petiolar and deciduous, and those in which the stipules are 
araplexicaul and persistent. The latter section includes only 
two species. In the ‘ Plora of British India ’ they are left under 
JSfattclea; but they must be placed under SarcocepJialus on 
account of the spindle-shaped stigma, the united ovaries, and 
the character of the seeds; in the persistent stipules they 
resemble /S', esculentus, and in the large hairy persistent calyx- 
lobes they resemble AntJwcephahs. 

The former section consists of species which exhibit local 
diflerences and often graduate into one another, and in order to 
avoid confuBing the synonymy I shall follow Miquel as closely as 
I can. I divide the section into two : in tho one I place plants 
allied to S. cordatus, with large leaves and stipules, approaching 
B, eseulentus in habit; and in the other I place plants allied to 
B, suhditm, with smaller leaves and stipules, and approaching the 
genus Mancha in their habit, 

The distribution of the genera Anthocephalm and Sarco- 
ecphalus m singularly like that of Mitrapyna, for they too stretch 
from New Guinea to the West Coast of Africa. This, on 
account of the peculiar structure of the stigma in either case, is 
somewhat remarkable. Anthocephalm macrophpUus is from the 
Moluccas; Anthocephalm indiem from India and Western 
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Malasia; SarcocepTialm esculentm stretches across Africa north 
of the Equator; Sarcoce^pkalus misstonis occupies India; and 
SarcoGepJialm Mamgayi occupies Borneo and Malpina. Sarco-- 
ceplialus cordatm has a peculiar distribution. It is found in 
Ceylon, but not in India; it is common in the forests of Burmah 
in two forms—the one glabrous and the other pubescent; but 
I have seen no specimen from Malpina, south of Mergui, nor 
from Borneo, and only one doubtful specimen, not in flower, 
from Sumatra. It occurs in Cochin China, in the Philippines, 
and in Celebes; but in the latter islands it is always glabrous 
and graduates into a much larger form, /S', glaberrimus. In Java 
it is common and probably always glabrous; specimens from 
Ceylon, Burmah, and Java can generally be distinguished from 
one another, occasionally the Javan specimens resemble those 
from the Philippines, The species also occurs in Australia, and 
the Australian specimens resemble the Javan ones, but the leaves 
are more often longer and with more numerous nerves. In the 
Moluccas and in JSi'ew Gruiiiea forms occur with large leaves and 
14 pairs of nerves ; some of the Molucca specimens are glabrous 
and some pubescent. 

The plants allied to 8 . suhditus are distributed all over 
Malasia, and extend into Cochin China and New Guinea; they 
exhibit local differences and do not fall readily into species. 
In habit they approach somewhat to the Malayan species of the 
genus NaucUa. 

The genera Oephalanfhusy Adina, JSFauclea, and Breonia 
together have as wide a distribution as the Tribe, The genus 
Breoma consists of several species from Madagascar. In the 
Paris Herbarium there is a specimen labelled “ Isle de Prance, 
Commermi,'"^ and another labelled ** Guiane frangaise ( ? y* 
Whilst, then, the occjirrence of the genus in Mauritius is almost 
certain, and in A frica must be considered doubtful, it is prob¬ 
able that there are several unknown species still to be found 
in Madagascar. Baillon wished to reduce the genus to Bareo^ 
cephalm on account of the ovaries being inseparably united. 
But it is a natural genus; it differs from SarcocepJialus in the 
stigma, which is clavate and not spindle-shaped, in the peduncles, 
which are not terminal but axillary and flattened as in many 
kinds of JSfaucleay and in the bracts, which are seated near the 
top of the peduncle and enclose the flower-head in bud. The 
stipules, too, are subtrian^ular and more or less folded. 
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The genus Mauclea is very abxindant in Malaaia, but^ iiiiliko 
the genus Unearm, it is badly represented in Malpina and has 
its chief development further East. It resembles the gcmis. 
SarcoeepJiahis in that the peduncles are always siin])le and 
terminal, though often ternato; it resembles Breonia in that the 
peduncles are often fattened; and it resembles Adina in the 
seeds and manner of opening of the fruit: AtUna is, however, 
the only genus into which it graduates. The most typical are 
the Malayan species : they have stout style and globose stigma, 
anthers included, corolla-tube stout, calyx-lobes filiform, gene¬ 
rally with thickened tips, and deciduons. The peduncles are 
sometimes slender and flattened, sometimes terete and tlviekeii 
upwards, they are generally jointed just below the flower-head, 
and the bracts are generally large, though caducous. The 
stipules are fiat and entire. Bracfceoles are absent or stiff and 
glabrous. Looking to the South-east, two peculiar species arc 
found in l^Iew Guinea, and one, iV". Forsterii^ is found in many 
of the South Sea Islands; this species has large villous clavate 
calyx-lobes. Looking to the North, two species with typical 
Malayan characters reach Cochin China ; but the species of 
Wauclea which are found in India and two of those which are 
found in the Philippines depart from the typical Malayan form 
and approach Adina. In these Indian species the peduncles 
are jointed in the middle and the bracts are small, and bracteoles 
are always present, though they are stiff and glabrous, and quite 
different from the bracteoles of Adina. Two of those species 
w^ere placed under Adina hj Sir loseph Hooker, and one of 
them was placed under Adina by Yidal; but they must all go 
together, and tliey go better with Waucha than with Adina^ 
They have the stout style and globose stigma, they have the 
included anthers and the deciduous calyx-lobes, and they have 
the simple termitial peduncles. Namha mnlifoUa, Biretching 
from the north of India to Cochin China, is a very peculiar 
form, dfauclea Qnffithii is very close indeed to Nauclea pvr>- 
furm —the one occupies the North of India, the other the 
Peninsula. Waueha zeplanioa differs from all the other species 
in having only one ovule in each cell and its calyx-lobes seem to 
be persistent \ I have not seen its fruit. Thus the genus Wanclea 
resembles the genus Vnoaria in undergoing a great change in 
passing from Malasia to India. There is also a similar change 
in passing to the South-eastern portion of the continent, for 



MR. 0. B. HAVILAKB : EEVISIOTS” OE THE KATJCLEE^.. 


17 


Nanelea is there replaced by Adina; and the changes from 
N(it((ilm< to Adim are in some respects curiously analogous to 
‘the changes from tlie Malayan species of JJncaria to the Asian 
s|mci<'s with sessile fruit and filiform br'acteoles. 

The branches of several species of Nauclea present hollow 
swellings for the use of ants. One of these species, Nimcha 
striffosa, Korth., differs from all other species in having the 
calyx-tubes united j but the superior portion of the calyx-tube 
does not thicken in the same way as it does in Sarcocephalm, 
and the fruit, instead of showing a number of depressions with 
dividing ridges, shows a number of conical elevations. The 
seeds are nearly as in other species of Nauclea ; but the cocci 
cannot separate and fall away, and tlie endoearp becomes 
thickened and pith-like towards the top of the cell. 

Although tlie falling of the calyx-lobes is often associated 
with the inability of the growing corollas to pass their crowded 
tips, yet in Nauclea Clialmeraii the tips are subulate and not at 
all dilated, and they are said to be deciduous. Sarcocepluilm is 
the only otlier genus in which deciduous calyx-lohes occur. 

The genus Adina stretches from the North of India to Japan; 
one species descends the Peninsula of India and crosses to 
Ceylon; another species descends the Malay Peninsula and 
reaches Java; there is also a peculiar species in Malpina and 
another in the Philippines. The genus Adina is remarkable 
for the difference of infiorescence in the different species. There 
is only one, however, with simple terminal peduncles. The 
genus approaches both JNcmcha and Cephalanthm in character. 
It differs from Nauclea not only by the filiform interfloral 
hracteoles, but also in the slender style with small clavate 
stigma, the anthers not included but seated on the mouth of 
the corolla-tube, the persistent calyx-lobes, and also in the 
bracts being small and not seated just below the flower-head. 
Tlie xAfrican si>eeie8 Adina mlcrocephala differs from the others 
in having its loaves ternately w^horled; I have not seen the 
fruit, it may perhaps bo indehiscent. The ovules are only three 
or four in each cell, and in this respect, as well as in the 
character of the peduncles and bracts, it has a resemblance to 
Breonia. The specimens which I have included under Adim 
microcephala present great differences in the length of the leaves, 
and of the calyx-lobes. 

The genua OepJialanthus is closely alliedi to>Adina;: it diSera 
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'Only in Laying but one ovule in. oacli cell of the ovary, and in 
the fruit being indcliisecnt. Altlioiigh the geniia coneistH of 
Init few Bpeeieis it has a wide dilstribution. The first section of the 
genus consists of a few species allied to Oep/ialtmihis occidenfalh^ 
Linn. This species stretches from Mexico and the West Indies to 
California and Canada, it is found also in Cocdiin China and 
Assam; it exhibits a great deal of variation, being sometimes 
glabrous and sometimes very hairy. The species allied to it are 
found growing within its area. The second section of the genus 
consists of two species found in Peru ; they are almost identical! 
except in the size of the ilowers, and may be dimorphic forms of 
the same species. The third section of tlic genus consists of a 
single species found in South Africa* If the fruit of Adina 
•microcephala is indehiscent, it would porliaps be more natural 
to class it under Geplialantlnis. Oephalanthm is usually said to 
enter Malasia; hut tiio evidence for iliis seems to rest entirely 
on a single pliant, the Oeplinlanilitis amUoldes^ Moritz (Zollinger, 
no. 1509), found near Tjikoyam in Java, on Ang. 21at, 18451. 
The plant was in bud only; it was dealt with several times by 
Miquel, who finally (Ann. Mus. Bot. Lugd.-Bat, iv. 1851) con¬ 
cluded that it was Adina polycepliala^ and it has since been 
quoted as a synonym for both Adina poTtfcephala and Cepka^ 
lanthus naueleoides. There is a specimen in the British Museum : 
it may very well be Adma polycephala^ but it is not a Oepha- 
Ian thus. 

If we compare the genus Xhtearia with the genera Oephoh 
iantliuSj Adina^ and Waudea^ we find n curious analogy. Each 
has its greatt'st development in Malasia, each extends to America 
and Africa, and in each there is discontinuity between the 
Asian and Afri(,tan forms. Adina miarocephala is aiialogouB to 
Uncaria africana in its wide distribution and variation; both 
vary very considoraby, but in both their subdivision into distinct 
species does not seem justified. There is no Uncaria to corre¬ 
spond to Ceplialanthus natalemis^ nor to the Indian species of 
Waucha; but the development of the genus dSfauclea in Malasia 
closely corresponds with the development of the genus Uncaria 
ill that region, excepting that its headquarters are not in 
Malpina but further East- The most curious analogy is, how¬ 
ever, in South-eastern Asia, where Adina corresponds with the 
species of Uncaria which have sessile fruit and exactly similar- 
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bracteoles. The analogy between CepTialantlius and the American 
species of Uncaria is not, however, good. Whether the analogy 
•between these two groups of plants is accidental, or whether 
they both bear similar witness to similar past conditions, 1 will 
not venture to guess. 

The species of Uncaria^ at any rate, bear the clearest witness 
to Malpina having a Malayan and not an Asian flora. If 
we except Barcoceplidlus cordatm^ which has an unusual dis¬ 
tribution, and AntlioGeplialiis mdiciis, which is often cultivated, 
we And in Malpina 21 species of the Tribe : of these, three belong 
to Sarcoceplialiis and are strictly Malayan, though one of them 
passes from the Philippines to Cochin China; three more belong 
to the genera Adinct and Nauclea^ of these one is peculiar, one 
is Malayan, and one is chiefly Asian but extends to Java; one 
belongs to M.itrapjna and is found iu Biirmah, Java, and the 
Phili[)pines; the other 14 all belong to the genus Uncaria and 
are all Malayan, not one is Asian. It is true that Uncaria 
pedicellata extends to Pegu and to Cochin China, and that 
Uncaria ferrea extends to Mergui, but these are dominant 
Malayan forms which have overstepped their boundaries. It is 
true also that Uncaria ovata has been recorded from Silhet, but 
this is X)robably an error. Probably Uncaria layiosa, UnGa7na 
trinerviSf and Uncaria jasminijlora are peculiar to Malpina; the 
other 11 species are all found at least in either Borneo or 
Sumatra. Thus out of the 21 species, four may be peculiar, two 
are common to Asia and Malasia, the remaining fifteen are 
found in other parts of Malasia and, with one exception, are 
not known to reach even as far north as Burmah. 

If we examine the species found in Borneo wo find that they 
number 28: of these only tlireo reach Asia— Antliocephalm 
mdicuH^ which is cultivated, dSfaucha spnlcorpneSi which crosses 
to Cambodia, and Uncaria pedicellata^ which reaches Burmah 
and Cochin China. Of these 28 species, 5 only are peculiar to 
the island, 18 are found in Malpina or Sumatra, 9 are found in 
Java, and 8 in the Philippines; 13 being found in either Java 
or the Philippines, and of these 13, 9 are amongst the 18 found 
in Malpina and Sumatra. 

Of the 28 species, one is Anthocephalus, five Sarcocephalus, 
six Nauclea^ one ABtragyna^ fifteen Uncaria; so that all the 
genera, excepting Adina, are as well represented in Borneo as 

o2 
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in Malpioa. Ncitlier of the two species which extend from 
Asia iato the Malay Peninsula roach Borneo, though, they both 
reach Java. 

Notwithstanding that the genus Unearla is so widely dis¬ 
tributed, nearly half of its species grow in Borneo ; yet wlulst 
JVaudea is a peculiarly Malayan genus nearly a fifth only of 
its species grow in Borneo. The reason seems to be tliat the 
headquarters of the genus TTncaria are in AVestern Malasia, 
wdiilst the headquarters of the genus Jdauclea are in East,cm 
Malasia. 

A group of plants so well represented in the Malayan, Archi¬ 
pelago might he expected to give evidence as to the value of 
isolation in the formation and limitation of specific differences ; 
but so far as Western Malasia is concerned specific liniits seem 
to take almost no account of the seas which sepnraiK3 Borneo, 
Sumatra, and Malpina. In Eastern Malasia it is probable that 
specific limits will be found to agree better with the position 
of the sea, but the islands there have been isolated for a much 
longer time. 
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Tribe NATJCLEEJE. 

Flores numerosi, in receptaculum sphsericum denaisaime eom- 
pacti, sessiles vel pedicellati, hracteolati vel ebracteolati. Oalycis 
tubi pars inferior ovario adhserens, superior ab ovario libera, 
truncata vel lobata; lobi varii, sacpissime quinque, raro quatuor, 
valvati vel imbricati, caduci vel persistentes. Corolla aiiguste 
infundibularis; tubus elongatusj lohi breves imbricati vel val- 
vati. Stamina ore vel fauce corollse inserta; filamenta brevia. 
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Stylus loiige exaertus ; stigma cnpitatum, integrum velbilobatum. 
Ov^arium biloculiire; placenta) lineares, ab apice lociilorura peii- 
‘dnljB, vel medio septo afSxso. Ovula solitaria vel numerosa, ssepe 
complanata, sursiim vel deorsum inibricata. Semina minuta, 
albuminoaa, ssepissiine complanata, smpe alata. 

Fnitices vel arbores. Eolia opposita vel verticillataj Integra. 
Stipulm iiitegrse vel bifidm, smpissime iuterpetiolares caclucm, 
rarius intrapetiolares subpersistentes. Capitula pecluuculata; 
pedunculi teniunales vel axillares, solitarii vel temi, siinplices vel 
racemosL 33ractem ssepissime qnatuor, caducm, in apice medio 
vel basi pedunculi sitm, dum folia, dum stipulaa simulantes. 

Species 120, omniuin regionum calidarum incolm, in Malasia 
prmsertiin numerosm. 

Gonspeotm Generim, 

Subtribus 1. ANTiiocEPiiALinxE. 

Pedunculi siinplices, smpissirno tcrrniualeB solitarii, prope vel 
infra medium bracteati. Corollm lobi imbricati. Stigma fusi- 
forme. Semina non alata; testa vriistacea. 

Calyciim tubi non coucreti. 1. Antliocephalm. 

Calycum tubi arete eoncreti . 2. Sarcoceplmlus^ 

Subtribus 2. CEPlIALANTHIBiE. 

Pedunculi varii. Corolla) lobi imbricati. Stigma clavatum 
vel globosum. Piaceutm penclulm. Ovula pendula. 

P>uctus iudebiscens. Semina non alata. 


Calycum tubi arete eoncreti . 3. Breonia, 

Calycum tubi non eoncreti ... 4. Cephalmithus* 

PVuetus deliiscens. Seiniua alata. 

Pedunculi axillares vel racemoKsi. 5. Adina, 

Pedunculi tcrmiuales simplicos . 6. Wauclea, 

Subtribus 3. Mitraovnejs. 


Bractom sub apice pedunculi magna). Corollsc lobi valvati. 
Stigma mitriforme. Piacentm pendulm. Ovula sursum imbri- 
cafca. Semina ovata, complanata. Endocarpium coriaceum, a 
tubo calycis separaus. 

Bracteolse nmnerosm, paleacese . 7. Mitragyna, 

Subtribus 4. IlHCAiiiiE. 

Pedunculi smpissimo siinplices, axillares, solitarii, smpe in 
oirrhoB uucinatus steriles mutati. Corollsc lobi imbricati. Pla¬ 
centae medio septo afiixm. Ovula numerosa, sursum imbricata. 
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Semina iiliformia. Eadocarpium coriaccam, a tube calycis 


separans. 

Frutices scandentos ..... 8. Uncaria, 

Genas dubim afBnitatis. 0. I*aracepliaelu. 


I. Akthocephaltjs. 

(Typus A. indicus.) 

Flores in capitalam globosum com[)acti, ebraeteolati, calycibas 
BOB. coBcretis. Calycis tubus sublinearis, subglaber, parte 
superiore 2 mm. longa; lobi 5, obloiigo-lineares, sparse liirsuti, 
persistentes. Corolla tubaloso-iufundibularis, glabra; lobi 5, 
imbricati. Stamina 6, ore corolla) iaserta; anthera) liiioares, 
apiculatse, basi sagittatae. Stylus longe exsertus, stigmate fusi- 
formi. Ovarium biloculare; placentm linearoa, medio septo 
aflixse. Ovuia numerosa, superioraascendentia, inferiora deseen- 
deiitia. Semina minuta, ellipsoidea; funiculus brevissimus; 
testa submembranacea; albumen carnosum. 

Arbores, ramuiis crassiusculis terelibus. Folia opposita, 
coriacea. Stipulse elongatae, interpetiolares, amplectentes, caducse. 
Pedunculi crassi, solitarii, terminales, infra medium bractoati; 
bract 680 parvse. 

Antbocepbalus, A* MicJi. (1834), in Mmn, 8oe. Hist, Wat. Faris, 
Y. p. 236 ; Worth. Ohs. Waucl. Ind. p. 20, et Verb. Wat. Gesch. 
p. 154. 

Sarcocepbaliis, Baill. Wat. Hist. FI, vii. p. 49G Wurz^ For. 
FI ii. p. 63. 

Nauclca, Lim.^ Mooch, et auct. jiro parte. 

Synopsis Specierum, 

Folia potiolata... 1. indicus. 

Folia sessilia. 2. macrophjllm. 


1. ANTiroCEPnALirs ikbicus, A. Eich. 

Arbor 60 metr. Internodia 1-2 cm. Folia 2 dm. longa, 1 drm 
lata, elliplico-lanceolata yel ovata, apice acuta, supra glabra, 
infra glabra vel pubescentia, 10-14-nervia, nervis transversis 
tenuibus. Petioli 25 mm. Siipulm 2 cm., glabrae. Pedunculi 
25 mm.; bracteae 2 mm., infra medium affixm. Florum capitula 
4 cm., aurantiaca, noetu odorata; stigmata alba. Corolla tubus 
9 mm.; lobi lineares. Calycis lobi 3 mm. Ovarium inferne 
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bilocTilare, snperne ^-locellatiim; placentae superne bifidse, ramis 
iiitra locellos ascendentibus. Fructus subcarnosus, locellis in 
nncnlas albas duras cayas mntatis.— A, indims, A. E-icb. itiMem® 
Soc. Hist. Nat. Paris, 1834, v. 237. A. morindapfolim^ Korth. 
Verb. Nat. Gesch. p. 154, t. 48. A. ? Cadamha^ Miq. PI. Ind. 
Bat. ii. 135; Bedd. Pi. Sjl. 127, t. 35; Brand, Por. PL 261. 
Mauclea Gadamba^ Eoxb. PL Ind. ii. 512. Sareoceplialm 
Oadamba^ Knrz, Por. PL Burma, ii. 63; Wall. List, n. 6088 
excL C. 

Malasia. —Sumatra (Kortbals, n. ? ex Herb. Lu^cL-Bat.). Java 
(Zollinger, n. 1045). Borneo. Malay Peninsula. New Guinea. 

S.E. Asia. —Touquin (Balansa, n. 2680). 

India. — Upper Assam (Jenkins, n. 494). Sikkim; alt. 2000 ft., 
(Hooker)i Silhet (Wallicli, n. 6088). Darjeeling (UriHitb, n, 2752). 
Moradabad (Tliomsoii, n. 1410). Ilort, Dacca (Hooker). Hort. Calc. 
(Wallicli, n. 6088). Cocbin and Travancore (P, n. 271). Ceylon 
(Tliwaites, n, 1059).—Generally cultivated. 

Kicliard’s synonymy is erroneous. Miquel’a description of Antho^ 
eephalus mdicus is a description of Nauclea purpurea, Koxb. Antho- 
cephalus cJmensis, Walp., is anotlier error arising from Richard’s erro¬ 
neous synonymy. Nauclea mormdcefolia, Bliime, is distinct; its flowers 
are still unknown, but its stipules are not those of Antliocephalm, 

The fruits are certainly free, and Miqiiel so describes them. Iliirz, 
however, says, capsules connate into a beshy spherical syncarp; ” but 
of Barcocephalus cordatus he says “ capsules somewhat fleshy, densely 
packed into a syncarp, but hardly cohering.” The first quota tion certainly 
applies to S, cordatus, and the second to A, indlcus. Since the time of 
Kurz, Anthocephalus has been often erroneously credited with confluent 
fruits. Triinen in his ' Handbook ’ describes the fruits as capsular, 
and says capsule about | in., compressed, angular, closely packed, but 
scarcely confluent.” The New Guinea locality is given by Warburg in 
Engl. Jahrb. xiii. 129. Tlie figures of the stipules and of the ovary in 
Beddome’s ^ Plora Sylvatica,’ t. 35, are incorrect. 

Plate 4.—38. Stipules, nat. size. 39. Plower, nat. size. 40, Flower, 
enlarged. 41. Oalyx-loho. 42. Stigma. 43. Section of fruit. 

2. Anthocephalus macbophvllus, Ilav. 

T‘ppi in llerh* New., Mus. JBrit*, etc. 

Polia 3 dm. longa, 2 dm. lata, ovata, apicc obfcixsa, sessilia, basi 
auriculis maguis caulem amplectentibus ornata, supra glabra, 
infra pubescentia, 16-nervia. Btipulm 5 cm. Iiiteruodia 2 cm., 
castanea, pubescentia. Bedunculi 8 cm., crassi. Plorum capitula 
7 cm. Corollm tubus 1 cm., glaber, lobis oblongis. Stigma 5 mm. 
Antherae 2^1- mm. Oalycis lobi 9 mm., hirsuti, basi glandulis 
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iiigris iinstructi. Ovarium bilocularo; placoiitiu liiiearos, non 
bifukB .”—Winidea maorojph/llcb, lioxb. EL luiL i, 511, ot ed. Oarey 
& Wall. ii. 120. 

Malasia. —Aiuloiiia (horbb. Bliuiio, Calcutta). 

Tills ])lant. waff introduced into the Calciiila CardenH in 1,707. Tht^ 
trees began to blossom in 3?: 10; they wore ci<.‘soiibed in Itoxburgli’s 
O^'iora Iiidica.’ Br. King informs mo that one tree is still alivo^ but is 
now a ruin ; its great fitein is hollow and is the home of a colony of big 
bees, who resent anybody going up to collect specimens. 

Plate 4. —^32. Stipule, nat. size. 33. Flower, nat. ffize. 34. Plower, 
enlarged. 35. Caljx-lobes, enlarged. 3(b Stigma. 37. Section of 
ovary. 


II. Saiicocephalfs. 

(Typus S. esculenfus,) 

Ifiorea in, capituliim globosum compacti, ebracteolati, calycibns 
arete eoncretis. Calycis lobi 4-5, persistentes vel cachiei. 
Corolla iiifundibxtlari-tubulosa, glabra; lobi 4-5, imbricati, 
glabri vel pubescentes. Stamina oro vel fauco corolhe iuBerta, 
antheris ovatia vel oblongis. Stylus longo exsertiis, stigmate 
fusiformi. Ovarium biloculare; placeutm peiiduho ovulis deorsuin 
imbricatis, vel septo adjiatje. Syncarpiuiii globosum, auibitu 
carnosiiin, loculoriim parietibus teiiuibus, seplis membraimceiB. 
Semina ovoidea superposita, vel compressa doors urn imbricata, 
non alata; funiculi fmigosi; testa mistacea; albumen car- 
nosum. 

Eruticesvel arbores. Eolia petiolata. Stipulm iuterpetiplaros 
caduca?, vel intrapetiolares persistentes. Foduueiili simplices, 
sicpissime solitarii terminales, infra medium bracteolati. Bractem 
parvsD. 

Sarcocephalus, Afzel* es JL Br, m TueltefB Oongo^ 
p. 467 (1818); Balnne, in Tram, ILort. Boc, v. 422 (1824); JMiq^ 
FI, Ind. Bat, ii. 132; Benili, et Ilook.f, Gen* BL ii. 29. 

Platanocarpum, Ixorth, Ohs* JSlaucL Ind. p. 18, et Verk Mat. 
Qesck p. 151. 

Naudea, Linn. Bp, Bl, ed. 2, i. 243, et amt. 

CephaJina, Thonn. in BcTiumacher,, BesJer, Gum. Bl, p. 105 
(1827). 

By nop sis Bpecierum. 

Sectio 1. 

StipulsB breves, intrapetiolares, persistentes. Calycia lobi 
parvi, subclavati, decidui. Placenta septo adnata; ovula supe- 
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riora sursiim imbricata, inferiora ' deorsum iinbricata. Semiua 
ovoidea superposita. 

• Eolia sffipe cordata . 1. esoulenim. 

Sectio 2. 

Eolia ysepe cordata. Stipube magnse, 2-8 cm., interpetiolares, 
complanatse, caducae. Calycis lobi parvi, subclavati, decddui. 
Stamina ore corollse inserta. Placentae pendulse ; ovula deorsum 
imbricata. Semina complauata, deorsum imbricata. 


Eolia 7-10-nervia. 2. corclatus. 

Eolia 9-12-nervia. 3. glaherrmus. 

Eolia ll~14-iiervia . 4. zmdulatus, 

Sectio 3. 

Eolia non cordata. Stipiilae 5-15 mm., ovatae, interpetiolares, 
complanatsB, caducje. Stamina ore corollse affixa. Placentse 


pendulse; ovula deorsum imbricata. Semina complauata, deor¬ 
sum imbricata. 

Eolia magis quam dimidio longiora quarn 

lata. 5. JunghuhniL 

Eolia minus quam dimidio longiora quam 


lata, 

Eloriim capitulum 16 mm. diam. 

Eolia coriacea, glabra. 

Petioli 5 mm. .. 6. siihditus. 

Petioli 15 mm. 7. mitmgxjnm* 

Eolia pubescentia. 8. dasyphyllus. 

Eolia chartacea .. 9. parvus. 

Eionim capitulum 8 cm. diam, 

Eolia glabra . 10. tejmijlorus. 

Eolia birsuta.-.. 11. hirsutus. 

Sectio 4. 

Stipulm intrapetiolares, pcrsistentes. Calycis lobi niagni, 
clavati, birsiiti, persistentes. Stamina ore corollse inserta. 
Placentae pendulse. Semina irreguluriter compresssa, deorsum 
imbricata. 

Stipulae 5 mm. 12. missionk. 

Stipulse 15 mm. ... 18. Maingayi, 

1. Baecocephalfs ESCFJLENTFS, Afzeh Typus (?). 


Arbor 12 m. Eolia 14 cm. longa, 0 cm. lata, ovata, breviter 
acuminata, basi ssepe cordata, coriacea, glabra vel subtus pubes¬ 
centia, 6-8-nervia. Petioli 1-8 cm., glabii vel pubescmtes. 
Stipulse 4 mm., intrapetiolares, basi subconnatse, margine birsutse- 
















26 ME, 0. ». HAYILAHD : EETISIOK OF THE HAHCLEEiB, 

Internodia glabra vel pubescentia. Pedimculi 13-30 mm., infra 
medium bracteati. Braetem parvae. Blorum capitiilutn 4 cm. 
Corullm tubus 0 mm., glabor. Blatnina fauce eoroilm insertie ; 
aiitbora) oblongse, in corolla tube inclusm. Stylus 19 mm., 
stigmate2 mm. Calycis tubipars superior 1 mm., iuiiis liirsuta; 
lobi saepissime 4, 2} mm. longi, caduci, filiformes, superno dila- 
tati birsuti. Placentse elongatse septo adnatse, ovulis siiporiori- 
bus sursum imbricatis, inferioribua deorsum imbricatis. Eructus 
in syncarpium rubrum, esculentum, coimati, apice depresso- 
exeavati. Semina ovoidca, superposita.— S. eneiihmtm^ Afoel. 
ex E. Br. in Tiickey’s Congo, App. v. 467 j Sabine, in Trans. 
Ilort. Soc, V. 422; Iliern, in Oliver, El. Trop. A:r. iii. 39. 
Eimeggeri, Kotscliy, ex. Schweinf. Eelicp Kotsch. 49; Iliern, in 
Oliver, El. Trop, Afr. iii. 39. 8. samhucimis, K. Sebum, in Engl, 
et Prantl, Pflanzenf. IVil iv. Abt, 4 & 5, S. 59. Nauclea mmbu- 
cina^ Winterbottom, Account of Sierra Leone, ii. 25. N. lad/olia, 
Smith, in Eees’s Cyclop, xxiii. Ceplialma escule7ita, Schainacber, 
Eesekr. Gain. PL p. 105. 

Var. a. Mu-esculentm. 

Folia 7~8-nervia. Petioli 10-15 mm, Internodia 2-5 cm. 
Pedunculi 15 mm. Syncarpium majus (P). JSTervi folioruin, 
petioli, et pedunculi ssepissime pubescentes.—West Africa. 

Var. h. MusseggerL 

Eolia 6-7-nervia. Petioli 15-30 mm. Internodia 5-10 cm, 
Pedunculi 30 mm. Syncarpium minus (?). NiTvi foliomm, 
petioli, ramuli, et pedunculi stepissime glabri,—Central Africa. 

West Afiuca [var. ex].—Niger (Barter, ii. 1244). Lagoa (Miller, 
n. 132). Bagrao river (Mann, a. 801), Sierra l-tceiK) (Scott Elliot, 
n, 5357 andn. 4885), (Vogel, n. 172), Senegal (Fj. Gambia (Ozanne, 
m 23). 

Centeal Afkica [var. 5].—yEtbiopia (Kotschy, n. 511). Sources 
of the Nile (M!adi I jurn, Speke Grant n, 080). Djur Land (Sckweiii- 
furtb, B. 1289, n. 3252, n. 1026, n. 1733). Kiamniam Land (Seliwein- 
furtb, n. 3746). 

The hark of this plant is used hy natives for medicine; it has been 
recommended for indigestion, and said to have an action similar to that 
of cocaine. The fruit is edible. The plant is said sometimes to climb, 
but this must be regarded as doubtful, for under the name of‘Gig’’it 
has been confused with another plant which commences life epiphytically 
and yields a rubber. 

pLATi 4,—21, Elowere. 22. Section of calyx and ovary, 23. Stigma 
24. Seed. 
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2. SaECOCEPHALUS COEBATTTS, Typus 

Arbor. Eamuli pallidi Folia niaxime varia, 14 cm. 

10 cm. lata, ovata, basi saepe cordata, aliqxianto iu petiolum 
decurrentia, apice obtusa, glabra vel subtus pubesceiitia, 7-10- 
nervia. Petioli 25 mm. Stipulse 2 cm., oblong® vel ovat®. 
Pedunculi solitarii, 3 cm., infra medium bracteati. Bracte® 
parv®, 3 mm. Plorum capitula 3 cm., odorata, alba, flavescentia. 
Coroll® tubus 7 mm.; lobi 4-5, glabri. Stamina ore coroll® 
inaerta ; antber® obscure apiculat®, usque ad medios lobos 
attingentes. Stylus 16 mm. Calyeis tubi pars superior 2 mm.; 
lobi 1 mm. longi, subclavati, subglabri, s®pissime decidui. Syn- 
carpium 25 mm., esculeutum, apice depresso-excavatum ; semina 
irregulariter coraplanata, deorsum imbricata. Placeiit® pendul®. 
Arilli llavi, magni.— 8. cordatus^ Miq. PL lud. Bat. ii. 133 ; Bedd. 
PL Sylv. t. 318; ICurz, For. PL Burma, ii. 63 ; Hook. f. PL 
Brit, Ind. iii. 22. 8. Ilorsfieldii, Miq. loc. cit. 134. Cephalan-- 

this orientalis, Linn. Sp. PL ed. 1, 95. Wauclea orientaliSf 
Linn. Sp. PL ed. 2, 243. N. cordata, Eoxb. PL Ind. i. 509. 
N. coadunata, Eoxb. in Herb.; Smith, iuEees’s Cyclop. N. Rocg- 
hurghii, G. Don, Gen. Syst. iii. 467. N, Walliohiana, E. Br. in 
Wall. List, n. 6098. N, parvifolia^^diY. List, n. 6093. A. undu'* 
lata, Wall. List, n. 6094. A. macropliylla,'^\vL.mQ^ Bijdr. p. 1010. 
A. grandifolia, DC. Prodr. iv. 345. Rlatanocarpum cordatum, 
Kortb. Obs, Aaucl. Ind. 16. 

Var. a, Polia glabra. 

Var. h, Polia subtus pubescentia. Stipul® et pedunculi pu- 
bescentes. 

Malasia. —Java (Blume, n. ?), (Miquel, n. ?). Celebes (Riedel, n. ?), 
Philippines (Vidal, n. 1479 k n. 2954), (Oumniing, n. 1245 & n. 1550). 

Aubtealia.—Q ueensland (F. v. Mueller, n. ?). Victoria River (P, v. 
Mueller, n. F), 

S,E. Asia.— Cochin China (Pierre, n. 3163). Macao (Ilance ex 
Hort.). 

India. — Mergui (Griflith, n. 1146). Burmah (Griffith, n. 2754). 
Hort. Calc. (Griffith, n, 2749), (Wallich, n. 6094). Ceylon (Walker 
n. ?), (Walker, n. 155), (Thwaites, n. 1658). 

Kurz says that in Burmah the tree sheds its leaves in the hot season 
and flowers in May, and that the wood is soft and soon decays. Its dis¬ 
tribution is very peculiar. It is found in Ceylon, but not in India ; it is 
common in the forests of Burmah in the glabrous and in the pubescent 
form; but I have seen no specimen from the Malay Peninsula south of 
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Mergui, nor from Borneo^ and only ono doubtful Hpccinicn not iu flower 
from Sinuafcra. It occiirn in Cocliiu Chimijiu the BhilippiiujHj in (’(diibe.Sj 
and in Ja,Vii ; but from tlioao iHlaudw I have neen only gliibroiia speclnion.s.. 
In the Fhilippinod the wpcciiuoiiH have very coriaoeouH ntiptilo-s, {iiul gm- 
duato into the uuicli larger form described as /S', (/lahrnnuf.s. 'riu> Javan 
specimens can usually bo distinguisbed from both tlie Ceylon and the 
Burnuih speclin(3ns, but they are very vaiiable: occasionally tluiy ro- 
seinblo the Philippine specimens and have very coriaceous stipules; more 
often they approach the Australian forms, which often have longer leaves 
from 9-41-nerved. In the Moluccas and New Guinea the specitss seems 
to he replaced by the forms described under /S'. undiUatm, The sub¬ 
division into species of the section of the genus to which /S', mnkiim 
belongs is indeed not yet altogether satisfactory. I have ther(d()re tried 
to follow Miquel. 

In respect of the ovaries there seems to bo some variation. Baddomo 
(FL Syl. t. 318) says that when the fruit is ripe the upper seeds 
become erect/’ probably he meant to say that in some fidly ripe specimens 
he found the upper seeds erect, as iu /S', esmlentm and ybithovephalm, 
Benlham (FI. Austral, iii, p. 402) describes the seeds of /S', cordalm as 
solitary or two superposed. In ono Australian specimen which I c.vamined 
there were several peuduloiia seeds imbricating downwards; it might bo 
easy for tliese to be reduced by abortion, but if they ever become super¬ 
posed as in /S'. emile7itus the fact would be interesting, Itoxburgh says 
that the placenta is attached to the partition a little above its middle, 
that the ovules are numerous and imbricated, but that most of them 
abort, and there are only a few oblong imbricated seeds. 

3. BAROOCEfirALITB Gr/ABERIUMUS, 

Typtis in Jlerh, Ilaenke. 

Folia 35 cm. longn, 24 cm. lata, ovata, apico obtusa, baai 
cordata, glabra, ina.viino coriacoa, 10-12-m‘rvia, nervia iaiw. 
Petiuli 25 mm. Htipiiho 35 inin., ovatm, valcle coriacoa), Ped- 
tinculi 4 cm., crassi, Oa.pitu]a (sine eorollis) 25 mim Calycis 
tubi pars »uj)eri()r cum iol.)is 4 mm. longa.—/S\ (jlaherrimm^ Micp 
FL I ml. Bat, ii.p. 133. Natiolm glaherrima^ DC, Prod, iv. 344. 

Malasia.—C elebes (Teysmann, n. f). Philippines (Vidal, n. 2957). 

The extreme specimens of this form are very dilferent from the Ceylon 
forms of S. CQrdatuB ; but it seems lihely that almost all the intermediate 
forms can be found in the Fhilipphne Islands. I have not seen the type 
specimen, which is in Herb. Haenke. 

4. Babcocephalfs fnbtoatfs, Miq . 

Folia 3 dm. longa, 22 cm. lata, ovata, apice obtnsa vel breviter 
acuminata, basi aliquanto in petiolum decurrentia, undulata, 
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glabra vel piibescentia, 14i-nervia. Petioli 25 mm. Stipiilse 
mago 0 Q, siibrnembranacese, 3-4 cai. long?©. Pedunculi. 25^40 mm. 
Capitiila (sine corollis) 1 cm. Corollse tubus 7 mm. Stylus 
14 mm. Caljcis pars superior cum lobis 3 mm. longa.— S. undu- 
laius^ Miq. PL Ind. Pat. ii. 133. S. buruensis, Miq. Ann. Mus. 
Eot. Lugd.-Bat. iv. 180. S. cordatus, K. Sebum, et Hollr. PL 
Kaiser. Willi. 127. JSfauelea undiolata, Eoxb. PL Ind. ii, 117, et 
i. 508. N, stipulacea^ Wall. List, n. 6090. 

Var. a, glabra, Polia petioli pedunculi glabri. 

Var. b. bioruensls, Polia snbtus pubeseeiitia, 

Malasia.— Ex Ilort. Calc. (Poxburgli, n. ?). Ceram (Be Vriese). 
Boeroe; (Be Vriese). 

New Guinea. —Kaiser Wilb. Land (Hellwig, n. 187), (Ilollrimg, 
n. 255 & n. 811). 

S, buruensis^ Miq., appears to differ from S, tmdulattis only in being 
pubescent. Tbe form fotmd in New Guinea may be distinct, the leaves 
are sometimes sharply but shortly acuminate; it is, however, closer to 
8. undulatuB than to 8, cordatus. At the end of the last century this 
species was planted in the Calcutta Gardens : at various times since then, 
what appears to be a pubescent form of 8, cordatus has been distributed 
to Herbaria as Nauclea unduJatuSj Eoxb.; one of these is Wall. List, 
n. 6094. Nauclea siipulaceaj Wall. List, n. 6000, may be N. undulata, 
Eoxb. ; but it does not quite agree with MiqueLs specimens of 
8, undulatus, 

5. Saboocephalus JuNanuHNii, Miq, 

Typm in Herb, Leiden, 

Polia magis quam dimidio longiora quam lata, 12 cm. longa, 
7 cm. lata, ovata, vel obovato-lanceolata, breviter aciirainata, 
coriacea, glabra, nervis 7~8 subtus prominentibus. Petioli 15 mra. 
Stipulm 8-15 mm. Eamuli crassiusculi. Pedunculi longitudine 
varin, pubescentes, solitarii v. ternati. Bractem 3 mrn., siepe 
connatse, infra medium pedunculi sitm. Plorum capitulum 18 mm. 
Corollae tubus 5 mm.; lobi 4-5. Anthera3 breves, ad medios 
lobos non attingentes. Stylus 7 mm. Calycia lobi brevisaimi. 
Pructus in syncarpium 2 cm. diam. connati, depressionibus 
cupularibus, jugis obtusis.—Miq. PL Ind. Bat. ii. 
133; Hook. f. PL Brit. Ind. iii. 23. 

Var. a, Pedunculi solitarii. 

Var. b, Pedunculi saepissime ternati, 

Malasia. —Malacca (Griffith, n. 2772), (Maingay, n. 1696, n, 2630). 
Penang (Curtis, n. 303). Borneo; Sarawak (Beccari, n. 1430, n. 2684 
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li. 3200). Sumatra; Padan^ (Beecari^ n. 890). Philippines ; Lu^ioa 
(Vidal, n. 797). 

5. E. A HE A.—Cambodia (Pierre, n. 605). 

This species presents much variation, and the limits between it and 
alli( 3 d species are not yot satisfactorily dcdued; so that here again I have 
endeavoured to follow Miquel. His type specimens are from Sumatra ; 
the peduncles are solitary. The specimens from the Malay Peninsula 
"whicli Sir Joseph Hooker put into this species seem to dilier little from 
the Sumatran specimens excepting that the peduncles are almost always 
ternate. Bornean specimens collected by Beccari have solitary peduncles 
and a somewhat more robust habit. In Sumatra, Borneo, and the Malay 
Peninsula the specimens of S. subditus are readily separable on account 
of their narrower, less coriaceous leaves, and the ridges on the syncarpiuni 
being more irregular and sharper ; but the specimens of S. mbditm from 
Java which I have seen seem intermediate in their characters. Specimens 
from the Philippines, which are badly preserved, show that tliero is a 
form there which may belong to this species : some of its peduncles are 
axillary. Specimens from Cambodia also exist which may belong to this 
species. In Ceram it is represented by 8. mitmjynus, and in New Guinea 
by 8, Unidflonts, 

6. SARCOCEPnAIiXTS SOBDITtJS, 

Ti/pus in Herl). Leiden. 

Arbor parva. Eamuli tenues. Polia 9-16 cm. longa, 4-8 cm, 
lata, elliptica, acuminata, glabra, 7-nervia. Petioli 5 mra., 
tenues. Stipulae 5 mm., ovatae. Pedunculi solitarii, 25 mm., 
tenues, pubesceutes, ad medium vel infra medium bracteati; 
bracteae 2 mm. Florum capitulnm 20 mm. Corollm tubus 
5 mm.; lobi extra hirsuti. Antherso breves, usque ad medios 
lobos nttingentes. Stylus 8 irim. Calycis lobi brevisvsitni, pu“ 
besceiites. Synearpuim 2 cm., deprosaiouibus cupularibus, jugis 
aeutis erosis. Semina nigra, irregulariter cornpressa, dcorBum 
imbrieafca.— 8. mbdiius^ ^*9- ^*1- Hook. £ PL 

Brit. Ind. ii. 22. Flatanocarpmi subditun, Korth. Verb, Nat. 
G-escli. p. 133, t. 32. 

Malasea,—M alacca (Griffith, nn. 2770, 2771). Borneo: Banjer- 
massin (Motley, n. 677); Sarawak (Baviland, n. 710); iiicert, loc. 
(Korthals, n. f), (Toysmann, n, 11581). Sumatra; Palambang (Miquel, * 
n, ?). Java (Teysmann). 

Most of the specimens of this species seem to agree together; Teysinann, 
Borneo (ex Herb, liort. Bot. Bog. n. 11581), has, however, much more 
elongate leaves measuring 12 by 4 cm., and the nerves in 9 pairs. The 
Javan specimens, as already stated, have broader and more coriaceous 
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leaves. Koitlials figures the ovary with ovules imbricating upwards ; 
I have dissected many dried specimens, and have never found anything 
at all resembling his figure of the ovary. 

7. Sabcocephaltjs mitbagyjsttjs, Miq. 

Tfpus in Herl. Leiden. 

Folia 15 cm. longa, 7 cm. lata, elliptica, apice breviter et 
obtuse acaniiiiata, basi attermata, glabra, nervis 7, duobiis infe- 
rioribus obliquis. Petioli 15 mm. Peduaculi 4., cm., tenues, 
superne pubescentes, solitarii. Elorum capitulum 16 mm. 
8tigma fusiforme, 1 mm. longum,— B. mitragymus^ Miq. Ann. 
Mas. Bot. Lugd.-Bat. iv. 180. 

Malasia.—C eram. 

This species is closely allied to 8. suhditus^ and is distinguished chiefly 
by the longer petioles and peduncles. 

8 . Sabcocephaxxts .UAsrpiiYLLirs, Miq. 

TyjmsC?). 

Folia 8 cm. longa, 4 cm, lata, ovato-elliptica, obtuse acuminata, 
subtus pubescentia, T-nervia. Petioli 0 mm., pubescentes. 
Eamuli tenues, pubescentes. Pedunculi solitarii, pubescentes, 
tenues, infra medium bracteati. Syncarpium 18 mm., depres- 
sionibus cupularibus, jugis acutis erosis.— 8. dasgjgliyllm^ Miq. 
FI. Iiid. Bat. ii. 133. 

Malasia. —Sumatra; Lampong (Teysmann, ex herb. Miqiud). 

I have seen hut one specimen of this, in fruit. 

9. Sabcocephaltjs pabtus, n. sp. 

Tyy>i {ILaviland, 1802) in Herb. Kew. etc. 

Eamuli tenues, pubescentes. Folia 1 dm. longa, 3 cm. lata, 
an gusto elliptica, apice longe ot acute acuminata, basi attenuata, 
ehartacea, glabra, in plantis exsiccatis umbrina, b-nervia. Petioli 
8 mm., pubescentes. Stipulm 2 mm., ovatse, caducm. Pedunculi 
solitarii, terininales, 15 mm., tonuos, pubescentes, ad medium vel 
infra medium bracteati; braeteao 4 mm. Capitulum 16 imn. 
Corollm tubus 4 mm.; lobi 4, intus sparse liirsuti. AnthorfB 
'breves, cordatm, ad medios lobos attingeiitea. Stylus 6 mm., 
stigmate subovoideo. Calycis lobi breves, pubescentes. Syn™ 
carpium 8 mm., subleve. Semina in loculis 4-5, deorsum 
imbricata, irregulariter complanata ; testa nigra, Crustacea, arillo 
magno. 

Malasia. —Borneo; Lundu (Hayiland, n. 1519). 
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10. BAECOCEPtrATiITa TEKUTFLOEtrS, IlaV, 

Tj^pi (flolhvatp, H2d)mner!h Berol,^ Kew.^ .Leiden,^ etc. 

Folia 7 ein. lorip^a-j 3 crn. lata, obovaiti v. o'l)la,n,(!(3C)lata, apica 
rotim<lata yel a.l)nif)tc aciiniinaia, aiteiuiatai, stibcoriacea, 
g]al)raj0-7-nervia. Petioli I cm. Stipubc C> mm. Ratniili tcnuoifi, 
juniores obtuse angulati. Peclunculi tenuissiini, 4)5 mm., glabri, 
prope ad medium braeteati. Florum capitulum 3 cm. CorolliB 
tubus 1 cm., teiimssimiis; lobi glabri. Antlioras ovat®. Stylus 
14i mm. Oalyeis lobi 1 mm., subspatbulati.—;S 1 . suhdUus, K. 
Sebum, et Hollr. FI. K. Wilbelmslaud fl889], p. 127. 

New Guinea.—K aiser Wilbelmsland (Hollrung, n. 829). 

11. Saecocephalus htrsutxis, n. sp. 

Tifpus (Tlamhnd n. 8406) in Herd. Kew, 

Internodia 25‘~40 mm., ssepe pabescentes. Folia 12 cm. louga, 
5 cm, lata, elliptica, apice loiige acuminata, basi subrotuudata, 
submembmuacea, supra glabra, subtus birsuta, 7“8-nervia, 
Petioli 5 mm., birsuti. Stipulse 1 cm. Peduiiculi solitarii 
2 cm., birsuti, infra medium bracteati; braetem 5 mm. Capi¬ 
tulum 3 cm. Coroll SB tubus 6 mm.; lobi 4 v. 5, glabri. Antbera 
ovatsB. Stylus 15 mm. Calycis tubi pars superior birsuta, 
obscure lobata. Ovula complanata, deorsum imbricata. 

Malasia.—B orneo j Saribas (Haviland, nn. 1568, 3406), 

12. Saecocephalus mtssionis, JSav , 

Folia 14 cm. longa, 5 cm. lata, elliptico-lanceolata, obtusa, 
aliquanto in petiolum decurrentia, submembranacea, glabra, in 
plantis exsiceatis fuligiuea, 12 -nervia. Petioli 1 cm. Stipulae 
intrapetiolares, subpersistentes, subtriangulares, 5 mm. longan 
Pedunculi solitarii, 25 mm., infra medium bracteati, bracteis 
basnlibus additis. Bractem 8 mm., connata, supersistentes. 
Capitulum (sine corollis) 25 mm. Corollm flavjB; tubus 7 mm. 5 
lobi extra et intus birsuti. Antberm lanceolat®, apicuktie, 
inedios lobos excodentes. Stylus 15 mm., stigmate fusiformi* 
Calyx albo-tomentosus; tubi pars superior 2 mm.; lobi 2 mru.^ 
persistentes, obloiigi, subclavati. Fructusin syncurpium counati, 
Semina irregulaxiter complanata, deorsum imbricata; testa 
nigra Crustacea, arillo magno .—Nauolea missionis^ Wight & 
Arn. Prod. 892; Hook. f. FL Brit. Ind. iii. 27. AT. elUp^iica, 
Dalz. & Gibs. Bomb. FL 118. JST. olhngata, Miq. in Herb. 
Hobenack. n. 717, ex Hook. £. FL Brit, Ind.; AL orientalis^ Linn, 
sp. PL ed. 2 , 248 pro parte. Gephalanihm orientalise Linn, 
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Sp. Pi. ed. 2. 95 pro parte. Katu Tdaca^ Eheede, Hort. Malab. 
iiL p. 29, t. 33. 

. India. —N. Kanara (Talbot, n. ?). Malabar (?), Quilon (Wigbt^ 
Kow Bistr. n. 1300). Peninsula (Balzell, n. ?). 

A tree growing on tbe banks of streams. 

13. Saecocephaltts Maihgati, Bav. 

Ty]pus {Maingay^ Kew Bistr, n. 823). 

Polia 14 cm. longa, 7 cm. lata, obovato-elHptica, apice breviter 
abrapte acuminata, basi attenuata, subcoriacea, supra glabra, 
subtus pubescentia, 10~14-nervia. Petioli 15 mm., eomplaiiati. 
Stipulse intrapetiolares 10-14 mm., persistentes, basi connatse. 
Pedunculi 15 mm., supra medium braeteati; bracteso piibescentes. 
Capitulum 3 cm. CorolljB tubus 8 mm.; lobi lanceolati, extra 
et intus tomentosi. Antberje lanceolate apieulate, medios lobes 
excedentes. Stylus 13 mm., stigmate fusiformi. Calycis tubi 
pars superior brevis ; lobi 4 mm., subclavati, tomento iaabellineo, 
Ovaria (?).—Nauclea Maingayi^ Hook. f. PI. Brit. Ind. iii. 27. 

Malasia,—M alacca (Maiiigay, n. 1288). Borneo: Sarawak (Beccari, 
n. 081) j loc. incert. (Teysmann). 

This species is closely allied to S. missioms. I bave not, however, 
examined the ovaries, and all the specimens of fruit w-hicli I have seen 
have had their interior eaten by insects. In this and the last species 
the surface of the syncarpium is hidden by the persistent calyx-lobes, 

Species a genera Sarcocepbalo exclwsm* 

S. Bartlmgi% Bauclea BartUngii, DO. 

S, Cadamla, 'KuT%'=Anthoc^halm indicm> 

S. madagascariensis, = Breonia madagascariemis* 

S. macroceplialus, K. Sebum.=(?) N'mwlea strigosa* 
gracilis^ K, Sebum. = (?) Bauclea gracilis. 

8. Bichardiana^ Baill.=Er( 2 o?^^^^ Bicliardiana. 

III. BttEONtA. 

(Typus B. madagascariensis.) 

Plores in capitulum globosum compacti, ebracteolati, calycibus 
arete concretis. Calycis lobi 5, crassi, obtusi, ocbreoleuci, 
pubescentes. Corolla infuiidibulari-tubulosa, glabra; lobi 5, 
imbricati. Stamina ore corollse inserta. Stylus longe exsertus, 
stigmate elavato leviter bilobato. Ovarium bilocularc; placenta 
penduls; ovula in loculis 1-8, pendula. Pructus indebiscens; 
semina complanata, non alata. 

niOT. JOUBH.—BOTAHT, TOD. XXXIII. B 
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Arbores. PolLa opposita. Stipule sixl)triangulares« Pediinciili 
asillares, aolitarii, supra medium bracteati. Bractefe sjope 
commtje, capitiilom immatunim iiKiludcntes. 

Breonia, A. Hkh. in Mem. 8oc. Ilut. Nat. Faris^ v. (1834) 290. 
Oepbalkliiim, A. Bieh. loc, eit, 

Sarcoceplialus, Baill. Adam. xii. p. 311, partira. 


Byiiopsis Specieram. 

Eolia siibsessilia, nervis 12 . 1. madapascariemis. 

Polia petiolata, nervis 9“11, 

Eolia 19 cm, longa, 10 cm. lata. Capitnla 

2 cm. 2. Bowinu 

Eolia 17 cm. longa, 6 cm. lata. Capitnla 

12 mm.. 3. memlranacea. 

Eolia 14 cm. longa, 55 mm. lata. Capi- 

tula 12 mm. 

Eolia 15 cm. longa, 55 mm. lata. Capi- 

tula 7 mm... 

Eolia 10 cm. longa, 5 cm. lata. Capitnla 

7 mm. 

Eolia petiolata, nervis 7~8. 

Eolia 11 cm. longa, 9 cm. lata, petiolis 

3 cm. 

Eolia 11 cm. longa, 9 cm. lata, petiolis 

15 mm. .. 

Eolia 10 cm. longa, 3 cm. lata, apico 

candata . 

Eolia 7 cm. longa, 4 cm. lata. Capitnla 

4 mm.. 10. parDiflora. 

1* BrEOKIA MABAOASOABIEBBIS, A. Bich* 

HS^pi in Ilerbh. Baris, et New. 

Eolia 45 cm. longa, 35 cm. lata, obovata, coriacea, glabra, 
12-ner?ia. Betioli brevissimi. Stipulm 4 cm., carinatse. Eamuli 
crassi, intemodiis brevibus. Peduncnli 16 cm., complanati, sub 
apiee bracteati. Bractese 3 cm., orbieulares, connatm, rostris 
snbulatis. Capitnlnm sine corollis 2 cm. Ooroll© tuM 9 mm. 
Ovnla in loculis 8.— B. madayascariensis, A. Eich, in M6m. Soc. 
Hist. Hat. V. 290. Sarcocephalus madayascariemis, BailL Adans. 
lii. 311. 

Mauauascab (Cbapelier, n. ?). 


4. stipulata. 

5. mauritiana. 

6. Bichardiana» 

7. longipetiolata. 

8. coriacea. 

9. cuspidata. 
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2. Beeonia Boitini, n. sp. 

Typi (Boivin, n, ?) in JBCerbl. Bark, et Kew. 

]Polia 19 cm. longa, 10 cm. lata, obovata, obscure apicxilata, 
basi attanuata, coriacea, glabra, nervis S-IO, Patioli 2 cm., crassi. 
StipulsB 5 mm. Eamuli crassi, teretes, foliis in apice eonfertis. 
Pedunculi 3 cm., in medio bracteati. Plorum capituliim sine 
corollis 2 cm, Corollm tubi 9 mm., tenues; lobi iutus birsuti. 
Mabagasgab,. —Nossibe (Boivin, n. ?). 

3. BREOmA MEMEBANACEA, U. Sp. 

Typus in Herh, Baris. 

Polia 17 cm. longa, 6 cm, lata, obovata, submembranacea, 
glabra, nervis 10, pallidis, nervulis tenuibus. Petioli 5 mm. 
Stipulse 11 mm. Eamuli avellanei, foliis in apice confertis. 
Pedunculi 4 cm., graciles, sub apice bracteati. Bractese 4 mm., 
orbiculares, subacuminatm. Ca[)itula post antbesin 12 mm. 
Caljeis tubi pars superior libera; lobi 5, breves, obtusi. 
Madagascar, 

The leaves of this species are very distinct from those of other species. 
I have seen none witli the apex uninjured. 

4. Bbeonia stipulata, n, sp. 

Typm in llerh. Baris. 

Arbor 7 metr. Folia 14 cm. longa, 55 mm. lata, elliptico- 
oblonga acuminata, nervis 10-11, nervulis reticulatis couspicuis. 
Petioli 15 mm. Stipulae 15 mm., aeutse, plicatm. Pedunculi 
6 cm., complanati, glabri, sub apice bracteati. Plorum capitulum 
sine corollis 12 mm. Corollm tubus 8 mm, Sjncarpium 25 mm. 
Ovula in locnlis tria. Semina saepe solitaria. 

Madagascar (Perville, n. ?). 

Growing on the banks of rivers. 

Plate Breonia nUpulata , 6. Pruit, 7. Seed. 

5. Breopia matjritiaka, n. sp, 

Typm (Oommerson^ n. ?) in Herl. Kew. 

Folia 15 cm, longa, 5(S mm. lata, oblonga, obscure acuminata, 
coriacea, glabra, nervis 11, nervulis reticulatis distinctis couspicuis. 
Petioli 15 mm. Stipulaj 1 cm. Eamuli pallidi. Pedunculi 7 cm., 
glabri, sub apice bracteati. Braetese 8 mm., orbiculares, rostris 
brevibus. Florum capitulum sine corollis 6 mm. Corolla 
glabra. 

Mauritiijs. 

There is only one specimen of this in the Paris Herbarium. It is 

b2 
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clo^^ely allied to B. llkhtmUana^ from which it difihrs in tlio atoutor 
bmiichleta, in the groa-ter Imigth of the loavea, atipnlihs, and pfalnnoloHj 
and in th(j bracts not rupturing irregularly when tlio flower-heads gtow. 
too large for them. It is this specimen which has attaelied to it some 
heads of Anthocephalm mdlmm and the curious confusion about Naudea 
ptirpiireamdi Oephalanfhus chinemis. One of the labels is^^ Oephalanthm 
Mnemis^ Lmh. fide Herb, Planta monopetala, doribus capitatis, capitula 
inyolucro diphyllo, quam vide in icon, Cominerson inter incerta 
Specimen tuiicum in lierbario .,. lie de France, Herb, do Oommorson 
■sans noin/’ 

6. IBreOKIA HrOHABBTAKA, Tlav, 

Tifpus {Qhapelier^ n. ?) hi IBerh, JParis. 

Arbusciila. Folia 10 cm. longa, 5 cm. lata, elliptica, apice 
breviter ot obtuse acuminata, vel obtusa, basi attenuata, coriaeea, 
glabra, nervis 9 supra dopressis, iiervulis reticulatis ocbreolexicia, 
Petioli 12 mm. Stipulso 5 mm, Earnuli tenues pallidi, juuiores 
4-augulati, internodiis 4 cm. Pedunculi 25 mm., sub apice 
bracteolati. Bracteae connatm, capitulum immatiiriim inclu- 
dentes, irrogulariter ruptae. Capitula sine corollis 7 mm.—■ 
Sarcooephalus Bichardiana, Bail!. Adaiis. xii, *311. Cephalidlum 
aiirifolium, A. Eich. in Mem. Soc. Hist. Nat. v. 290. 

Mabahascar. 

The type of Bichard’s Cephalidlum eitrifolmm is still in the Paris 
Herbarium; it is only in fruit, but appears to belong to this species. 

7. BrEOKIA LOKGXRETlOIiATA, XI. Sp. 

Tpptis {Leprieur, Guiane frangaise ?) in Ilerh. JParu, 

Folia 110 mm. longa, 90 mm. lata, ovata, basi aliquanto in 
petiolis deciirrentia, coriaeea, glabra, nervis 8, patentibus. Petioli 
80 mm. Earnuli juniores siibangukti. Peduueuli 90 mm*, 
tenues. Capitulum sine corollis ,10 mm. Oorollm tubi 5 mm., 
lobi satis elongati. 

Distribution (P). 

The label on the sp(3cimeu from which the description is taken is 

Huiaue fran^aiso (P) M, Leprieur.’^ The locality must therefore be 
considered doubtful, 

8., Beeonia oorxaqea, h. sp. 

Tppm (Sumhloty n. ?) in Herb. Hew. 

Folia 11 cm. longa, 55 mm, lata, elliptica, obtuse acuminata, 
valde coriaeea, glabra, nervis 7 flavis. Petioli 15 mip. Stipute 
12 mm. Earnuli avellanei, internodiis 7 mm. Pedunculi 45 mm., 
complanati. Capitula sine corollis 14 mm. Corollm tubi 5 mrn. 
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Stylus 1 cm. Caljcis tubi pars superior 2 mm. Ovula in loculia 
seep© 3. 

. Madagascar. 

9. Bbeonia cuspibata, JEav . 

T^pus (Baron, n. 5563) in JEerh. Kew, 

Boiia 10 cm. longa, 3 cm. lata, oblanceolata, apice caudata, 
acuminata, basi attenuata, glabra, nervis 7. Petioli 12 mm. 
Stipulas 5 mm. Internodia dj-60 mm. Pedunculi ^ cm., glabri, 
complanati. Bracteae duse, orbiculares, apiculatse, glabr®.. 
Capitulum sine coroUis 6 mm. Corolla glabra; tubus 5 mm.,, 
rubicundus, latus. Stylus 8 mm. Calycis lobi pars superior 
1 mm. Ovula in locuiis smpe solitaria .—JEauclea cuspidata, 
Baker, in Journ. Linn. Soc., Bot. xxv. (1890) 319. 

IMadagascar (Baron, nn. 5503, 6G02; Scott Elliot, n. 2214). 

10. Breonia partielora, n. sp. 

Typm {Hildeh'andt, n. 3309) in Eerb. Kew, 

Arbor. Polia 7 cm. longa, 4 cm. lata, elliptica vel elliptico- 
obovata, apice obtuse acuminata, supra nitida, nervis 8 subtus 
pubescentibus fulvis, Petioli 15 mm. Stipulfc 3 mm. Eamuli 
tenues, internodiis 5-100 mm. Pedunculi 2 cm., pubescentes, 
Capitula sine corollis 4 mm. CorollsB tubus 4 mm., tenuis; 
lobi 4. Stylus 7 mm. Calycis pars superior brevis, cupuiarisj 
lobi 4. Ovula in locuiis solitaria. 

Madagascar (Hildebrandt, n. 3309). 

Plats 1.—1. JBreoniaparviflora. 2. Flowers. 3. Stigma, 4. Grilles. 

ly. Cephabanthus. 

(Typus O, occidentalu.) 

Flores in capitulum globosum compacti, bracteolis filiformibus 
intermixtis, calycibus non concretis. Calycis tubus obovoideus; 
lobi 4-*5, breves, obtasi, persistentos. Corolla tubuloso-infundi- 
bularis; lobi 4-5, imbricati. Stamina ore corollse inserta, Stylus 
elongatus, stigmate clavato. Ovarium bilocular©; ovula in 
locuiis solitaria, ab apice loculi pendula, Fructus obovoideus, 
indebiscens, seraina non complanata, Frutices vel arbusctilaa 
erecta. Folia opposita vel ternatim verticillata. StipuliB inter- 
petiolares, breves. Capitula terminalia vel terminalia et axillaria, 
rare solitaria, ssepissime paniculata. 

Oepbalanthus, Linn, Sp. Bl. ed. 1. 95. 

jSiauclea (partim), Boxb. FI. Ind. i, 516. 

Buddlea, Spreng. Spt. Veg. i. 431 (1825), partim. 
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Spwjpsh Bpecienim. 

Sectio 1. 

Capitola solitaria vel raceino^a^ tcmiiiinlia, vel axilliiria (3t 
termiiuiliiu Calycie lobi distincti. Corolla) lobi ovati^ basi 
glaudulis iiigris instnicti. Arillus albus, fuiigosus. Folia 


nervuliis speciosiB reticulata. 

Capituliim. Bine corollis 8 muu 

Folia plus quam 2 cm. lata . 1. oeddentalk. 

Folia minua qiiain 2 cm. lata, 

Caljcis lobi liueares .2. angiistlfolim. 

Calycis lobi ovati ...*. 3. mliaifolim* 

Capitulum sine corollis 5 mm. 4. SarandL 

Sectio 2. 


Capitula raccmosa, torminalia. Calycis lobi diatincti. Co- 
rolbe lobi obloiigi. Funiculus tenuis. Folia nervulis tranaversis 
tenuibus ornata. 

Corollm tubi 6 mm.5. penmanm* 

Corollso tubi 3 mm.6. bremjloms. 

Sectio 3. 

Pedunculi simplices solitarii. Calycis lobi distinct!. Corolla) lobi 
breres. Arillus parvus. Folia nervulis indistinctis reticulata. 

Corolte tubi 7 mm.. 7. natal&mu. 

1. CKraALAKTHXrS OCCIDEWTALIS, Linn. 

Arbuscula. Folia 11 cm. longa, 5 cm, lata, ollii)tico-lancoolata, 
apice acuminata, basi rotundata, mombraiiacea, glabra vel birsuta, 
opposita vel ternatiin verticiliata, norvis 8-10, nervulis reticulatis 
coiispicuia. Petioli 12 imu. {Stipulm 4 mrn., sjcpe glaudulis 
nigris, Eamuli tenues, glabri vel pubescentes. ^ Pedunculi 
3-5 cm., simplices vel ramosi, terminales et in axiliis foliorum 
superiorum siti. Bractem parvm. Capitula sine corollis 8 mm. 
Corolla tubus 5-0 mm., glaber; lobi 4 vel 5, intus sparse pubes- 
centes, Bmpissime glandulis nigris prope sinus sitis. Anthera) 
usque ad medios lobos pervenientes. Stylus 1 cm,, tenuis. 
Calycis tubi pars superior 1 mm., intus pubescens; calycis lobi 
ovati, Eeceptaculumbirsutum. Bracteolm subfiliformes. Ovuk 
solitaria, complanata, funiculis fungosis, Semina non complanata, 
ariliis magnis,—0. occidentalis, Linn. Sp, PI. ed. 1.95. <7. nauele-- 
oides^ DC. Prod. iv. 539 i Kurz, For. FI. Burma, ii. 68; Hook. f. 
FL Brit. Ind. iii. 24. C. orientalis^ Eoem. et Scbult. Sjst. iii. 105. 
€. oppodtifoUns, Moench, Meth. 487 (1794). O', angmtifoUmy 
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Andre, in Eev. Ilorfc. 1889, p, 281. 0* ohtmifolms^ Eafin. New 
EL Am. iii. 25. (7. amminatus, Eafin. loc. cit. G.^uhescens, Eafin. 
ioc. cit. Namlea tetrandray Eoxb. FI. Ind. i. 516. 

India. —BiiriDah (Griffith, Kew Distr. n. 3090). Assam (Clarke, 
nn. 37596, 38009), (Jenkins, n. 492). 'Cacliar (Keenan). Siihet 
(Wallich, n. 6101), Sikkim (Hooker f.). Kkasia (Hooker f.). 

S,E. Asia.— Hainan (Henry, nn. 8013, 8601), China (Fortune n. ?). 

N. Ameeica. —Canada (Linden), (Macoun, n. 644). Kentucky 
(Short). Pennsylvania (Moser). Florida (Curtis, n, 1118 & n. 4837), 
(Nash). New Orleans (Drummond), (Valle). Texas (?), (Lindkeimer), 
(Drummond), (Heller), (Palmer). California (Hartwejr, n. 1765), 
(Coville), (Michener), (Hooker). Mexico (Rovirosa, n. 134). 

West Indies. —Cuba (Wright, n. 2758). 

S. Ameeica. —^Brazil. 

Java is generally given as a locality for this plant: the only ground for 
this that I can find is the plant (Zollinger, n, 1509) which was described 
by Moritzi as Cephalanthm urttUoides. There is a specimen of it in the 
British Museum. Mquel is probably correct in. determining it to he 
Aditm 2 >olycejphala. 

2. Cephalanthtjs anotstipolihs, Lour. 

Typus in JELerh. Brit. Mics. 

Folia ternatim verticillata, 1 dm. longa, 15 mm. lata, oblongo- 
linearia, Htrinque atteimata, coriacea, glabra, nervulis reticulatis 
conspicuis. Petioli 3 mm. Stipulse 3 mm., rostratse, bipartitse, 
in. medio interriiptae, interdum integrae. Internodia 1 cm. 
Pedunculi 3 cm., terminales, solitarii, ebracteati. Oapitula sine 
corollis 8 mm. Fruetus 1| mm. Calycis tubi pars superior 
f mm., persistens; calycis lobi 1~2 min., lineares hirsuti. 
Bracteolm filifonnes, hirsutse. Eeceptaculum hirsutum.—0, an- 
yustifolius, Lour. FI. Cochinch. (1790) i. 67 ; ed. (1793) i, 83. 
G. stellatus^ Lour. loc. cit. (1790) i. 68; ed. (1793) i. 84. 

Cochin China. 

The authontic specimen in the British Museum is in fruit. In 
Wallich’s Ilorbariimi there is a sx)ecimen in flower (Wall. List, n. 6102) 
labelled Cephakwithiis atellatus^ Lour. (?). It seems to agree with this 
species. In Loureiro’s description C, angustifoUus is distinguished from 
C. stellatus by the leaves being opposite and not whorled, but this is not 
in the British Museum specimen. 

3. Cephadanthijs sai/ICipobihs, JECuml* ^ Bofipl. 

Folia 6 cm. longa, 9 mm. lata, linearia, acuminata, subtus 
sparse pubescentia, ternatim verticillata, nervis 10. Petioli 3mm. 
Stipul^e 2 mm. Eamuli tenues, internodiis 2 cm* Pedunculi 
6 cm., terminales et aiillares, ssepe bracteati. Bractea parrss. 
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Capitiila sine corollis 8 mm. Corolla glabra, tubo 5 mm., lobis 
smpiasimo 4. Stylus 14 mm. Calyx dense birsiitus, parte 
superiore 1 mm., non dilatata; lobi breves, smpe gbindulis nigris* 
obsiti* Semina arillis nmgnis ornata.-—-C. salieifolms, Hiimb. et 
Boirpl. PL Eq. ii. G3. 

Mnxico.—Manzonvilla Bay (Barclay). Luc. iiiccrt.j (Beecliey), 
(Gurgensen, n, 160). Prov. Puebla (Andrieux, n. 361), Cordillera 
Morelia, alt. 3000 ft. (Galeotti, n. 2693), 

4. Ce3?halanthxjs Sabandi, Gham. et ScUeclit. 

Erutex. Eolia 6 cm. longa, 18 mm. lata, lineari-lanceolata, 
ternatim verticillata, glabra, nervis 6 obliquis. Petioli 4 mm., 
pubescentes. Stipnljo 1 mm., integrao vel lobata). Eamuli 
fuliginei, internodiis 2 cm. Capitula racemosa, terminalia et 
axillaria. Pedunculi graciles, smpe ebracteolati. Capitula sine 
corollis 5 mm. Corollse tubus 3 mm. Stylus 6 mm. Calycis 
tubi pars superior 1 mm,, glabra, breviter lobata. Semina 
arillis magnis ornata. Eeceptaculum birsutum.—61 Sarandi, 
Cham, et Scblecht. in Linnsea, ii. (1827) 610. 61 glahratuB^ 

K. Sebum, in Mart. EL Brasil, vi. 129. Buddlea glahraia^ 
Spreng. Syst, Veg. i. 431 (1825). 

5. Ameeica. —Brazil (? type specimen). Paraguay (Balansa, n. 1998). 
Uruguay (Auguste de Saint-Hilaire, n. 2364), (Gibert, n, 1399), 
(Lorentz). Monte Video (Capt. King), (Gibert, nn. 32, 35,38). Buenos 
Ayres (Fox, n. 262). Eio Janeiro (Glazioii, n. 12044). La Plata 
(Tweedie, n. 126). 

A sxjreading sbiub, common on tbe banks of rivers. Flowers scented. 

5. ClCPHALAKTHUS PEBTTTIANirs, 

Tyfi (Spruce, n. 4910) m Ilerh. Raw. 

Arbor, 6 m. Folia 17 cm. longa, 7 cm. lata, elliptiea, apioe bre- 
viter acuminata, basi attenuata, submembranacea, glabra, ternatim 
verticillata, nervis 10. Petioli 3 cm. Stipul© 1 cm., hirsut©, trian¬ 
gulares. Infiorescentia terminalis, pseudo-racemosa. Pedunculi 
Mrsuti, Capitula sine corollis 7 mm, Corollm tubus 6 mm,; 
lobi 5, oblongi, reflexi. Stylus 9 mm.; stigma 1-|- mm. Calycis 
tubus 2 mm., cupularis, birsutus, parte superiore membranaceas 
limbo undulato. Ovula funiculis tenuibus. Bracteolm filiformes. 
— G, permianm, Spruce, MS., PL exsicc. n. 4910; K. Sebum, 
in Mart, FL BraaiL vi. 6. p. 130. 

Pbbtj,—T arapoto (Sjpruce, n. 4910). 
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6. Cephalahthhs bbevielorhs, Sjpruce. 

Typi {Sjpruce n. 4175) in JELerh, Kew, 

* Arbor quoad folia et inflorescentiam. (7. permiam similis. 
Capitula sine corollis 6 mm. Corollas tubus 3 mm.; lobi 5, 
oblongi. Stylus 6 mm. Calycis tubus 2 mm., cupularis, quarn 
in O', jpermiano angustior, birsutus, parte superiore membranacea, 
limbo uudulato.—O. hreviflorus^ Spruce, MS. PI. exsicc.; K. 
Sebum, in Mart. PL Brasil, vi. 6. 130. 

Pebx".—T arapoto (Spruce, un. 4129, 4175). 

7. Cephalanthxjs hatalehsis, Oliver. 

Typus in Herh. Kew. 

Prutex 2 mm. Polia 4 cm. longa, 25 mm. lata, ovato-lanceo- 
lata, coriacea, glabra, nervis 4-6. Petioli 5 mm., complanati, 
glabri vel hirsuti. Stipulae 3 mm., pubescentes, basi iata% 
apice subulatm. Eamuli teretes, pubescentes. Pedunculi 1 cm., 
solitarii, termiuales, hirsuti. Capitula sine corollis 6 mm. 
Corollm tubus 7 mm., glaber; lobi 4-5, subvalvati, intus hirsuti. 
Antherm fere ad apices corollse lobi pervenientes. Stylus 14 mm. 
Calyx extra glaber, parte superiore tubulari breviter lobatli 
intus hirsute. Bracteolse filiformes, hirsutm. Pructus 2 mm., 
carnosi, indehiscentes, superne hirsuti. Semina arillis parvis 
aucta.—0. natalensis^i Oliver, in Hook. Ic. PI. t. 1331. 

S. Afbica.— Natal, loc. incert, (Gerard, n. 1495); Biggarsberg 
(Medley Wood, n. 4760, alt. 4000 ft.); Drakensberg (Eehmann, n. G99B). 
Transvaal; Barberton (Galpin, n. 534); loc. incert. (Atherstone), 

The fruit is edible. 

Species a genere Cephalantbo exclusm. 

O. africanus, Beich. ex DC. Prod. iv. Z^^^Mitragynaafrimna* 

0. chinefisis, Lam. 3nGjcl.^Adinaglohijiora, 

0. montamtSj Lour., has alternate leaves. 

G. orientalis, Linn. Sp. 'Fh=:]^auelea orientalis. 

0. orientalis, Biume, Cat. Gew. Buitenz, BB^JS^auelea Ian- 
eeolata. 

G. pilulifer, Lam. Encycl. i. Adina gloMJiom. 

C. procmibens, Lour., has alternate leaves. 

0. spaihelhferus, Baker in Journ. Bot. xx. (1882) IBl^Adina 
miGTOcephala. 

Species dubia, 

C» piluUflorus,'Willi- Herb, ex Eoem. et Schult. Syst. iii. 525. 



42 


MB. G-. B. nATlXANB : BEYISTOJT OE THE NAHCLEE/E. 


V. A.l)tHA. 

(TypUH jL globiflontn) 

Flores in capitnlinn globoBum compacti, bractooljB fiiifomiibus 
intermixtis, ealycibiis non concrofcis. CalyciB tubus prisiaaticus; 
lobi 0 V. 5, persistentes, Bsopissime breves. Oorolbe tubus touiiis; 
lobi 5, ovati, imbricati, vel psoudo-valvatL Stamina 5, ore 
corolla) inserta; antherse breves, oblongie. Stylus eloiigatiis, 
tenuis, stigmata clavato. Ovarium biloculare, placentis peiiduUs ; 
ovula complamita, deorsum imbricata. Fructus 2-coccus; cocci 
integri vel 2-partiti, ab axe secedentes; axis persistena sjope 
calycis lobis steikitim patentibiiscoronatus. Semina complanata, 
elongata; testa alata; ala superior smpe bicornuta, inferior acu¬ 
minata. 

Arbores vel frutices. Folia opposita. Stipuhe iiiterpetiolares, 
parva3, caducm, iiitegrm vel bifidm. Peduiiculi termiuales vei 
axiilaros, siniplicos vel ramosi. Capitula parva. 

Atlina, Salish, JE^arad* Londin. p. 115. 

Nauclea, Linn, et auct. lyartim, 

Svnopsis Speciermn. 

Sectio 1. 

Ovula in loculis 2-4. Folia 3-4aim verticillata. 


Peclunculi axillares, solitarii, simplices .. 1. mierocepJiala, 

Sectio 2. 

Ovula in loculis numerosa. Folia opposita. 

Stipuim bifida). 

Inflorescoiitia termiualis. 

Capitula racemosa. 2. racemose^, 

Capitula solitaria. 3. ruhdla, 

Iulloresccniia axiHaris. 

Corolla) glabra) .. 4. gloliflora. 

Corolla) pubeBceiites .... 5. mtiUifoUa, 

Capitula in pedunculo communi tema.. 6. mlescem, 

Stipuk) Integra). 

Inflorescentia terminalis, composita. 

Calycis limbus lobatus .. 7. poh/ce^Jmh. 

Calycis limbus integer. 8. oli^oeephala, 

Pedunculi ternati, axillares. 9. cordifoUa, 

1. Abiha miobocephaba, Miern . 


Arbor. Folia 3-4nim verticillata, 18 cm. longa, 5 cm. lata, 
oblongo-linearia, obtusa, utrinque attemiata, coriacea, glabra, 
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nervis 20. Petioli 2 cm. Stipulse subtriangulares. Eamuli 
robiisti. G-einmge nitentes, Peduncali solitarii, axillares, 6 cni.s 
complaiiati, supra medium bracteati. Bractem 1 cm., ssspe cou- 
natse, suborbiculares, smpe breviter rostratse. Capitula sine 
coFollis 8-14 mm. Corollm tubus 5 mm., extra pubescens; 
lobi 5, lineares, subimbrieati. Stamina ore coroli® inserta; 
an therm usque ad medios lobos pervenientes. Stylus 11 mm. 
Stigma clavatum, parynm. Beceptaculum hirsutum. Bracteol® 
anguste spathulatodineares. Caljcis tubi pars superior anguste 
tubulosaj lobi 5, lineares, extra hirsuti. Ovula in loculis 2-4, 
complanata, pendula.—J.. microcephala^ Hiern, in Oliver, FI. 
Trop. Afr. iii. 40. A, Galpini^ Oliver, in Hook. Ic. PL t. 2386. 
A. spathellifera, Oliver, ioc. cit. A. lasiantha, K. Sebum, in Engl. 
Pfl. Ost-Afr., 0. (p. 378). Cephalantlms spatkelUferus, Baker, in 
[Trimen] Jonrn. Bot. 1882, p. 137, GepJialidiwn verticillatum, 
Boivio, fide Bail!, in Adans. xii. 314. Nauclea rnicrocepliala^ Del. 
Cantor. P. Mer, p. 07, n. 54 (1826). A7 microcephalay DC. Prod, 
v. 345. iV". verticillata^ Baill. in Adans. xii. 314. 

Tar. a. Folia 18 cm, longa, 5 cm. lata, Calycis lobi •^-2 mm. 

Var. /3. Folia 16 cm. longa, 2 cm. lata. Calycis lobi 2 mm. 

Var. y. Folia 14 cm. longa, 2 cm. lata, Calycis lobi j| mm. 

N. Tbop. Aeeica.—N ubia (Figari, n. ?). Dar-Fertit (Schvreinfurth, 
n. 288). 

S. Teop. Afbica.—A ngola {Welwitsch, n. 3029) j Mossaniedes (Wel- 
witsch, n. 8028), Nyasaland (Buchanan, n. Q^Adina lasiantku, K. 
Sebum.); Shirt5 Highlands (Buchanan, n. 44)-“publ. Schweinf. Series, 
iii. 238. 

S. Apmca.—S waziland (alt. 2000 ft., G-alpin, n. 121B=Adma Galpvm] 
Ic. Plant. 2386). 

Mai>agascae.“—(B aron, n. 86= Cephalantkus spathelliferuSy Baker, 
in J ourn. Bot. xx. 1882, p. 137); Central Madagascar (Baron, n. 4650), 
(Greve, n. 103). 

The wood is hard and said to resemble teak. The plant possesses 
some of the characters of Breonia^ some of Cephcilantlim^ and some of 
Adim* I have not seen the fruit j it may i3rove to be indehiscent. 
Although there is much variatiou in the leaves, peduncles, bracts, and 
especially in the calyx-lobes, I have been unable to group the specimens 
into distinct species. 

2. Amka eaobmosa, Jijfq;. 

Typi in Herb, Xew. etc. 

Arbor. Folia 11 cm. longa, 6 cm. lata, ovata, acuminata, basi 
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insequilafceralia, rotmidata, supra glabra, nervis 8 subtiis pubes- 
ceiatibiia proininentibus fernigineis. Pctioli 3-G cm., tenues® 
Stipiilm bilobm, lobia rotiiudatia. 3?/ainiiIl caataiiei, interiiodiis 
15 mm. Iiiflorescentia terminalis, pseudo-racomosa. Pediiiiculi 
25 mm., tenues, pubescentes, sub apico bracteati. Bracteje 
B)inutm, 2 mm., eaducm. Calycis lobi ovati, 1 mm., piibescootes, 
axem persistentem summum coronantes. Corolla) tubus 5 mm., 
pubescens 5 lobi 5, subvalvati, intus et extra pubesceiites. Sta¬ 
mina fanee corolla) insetta, antberis apiculatis. Stylus 8 mm.; 
stigma parvum, subglobosum. Cocci 5 mm. Receptacnlum bir- 
sutum. Bracteolm anguste spatbulatm,— A. racemom^ Miq. Ann. 
Mus. Liigcl.-Bat. iv. 18*1. Nauclea rammosa^ Sieb. et Zncc. in 
Abh. Akad. Muenc. iv. (1816) 178. 

China.— Kwangtung (Ford, n. 292) ; Tebang (Henry, n. 1557). 

Japan (Oklbam, n. dlJl, Ziiccarini, Burger, l)e Vriese). 

8. Aetna etibelua, Ilance. 

Folia 5 cm. longa, 2 cm. lata, lanceolata, sessilia, supra glabra, 
nervis 6 obliquis siibtus pubcscentibus, Stipula) bitida), lobis 
linearibns. Eamnli tenues, rubicundi, internodiis 15 mm. Ped- 
imculi 2 cm., tenues, solitarii, terminales, pubescentes. Capitula 
sine corollis 6 mm. Calycis lobi 1 |* mm., lineares, coccis delapsis, 
summum axem persistentem coronantes. Oorollee tubus 8 mm., 
sparse hirsntus. Antherm non apicnlatm. Stylus 8 mm. Stigma 
globosum. Ovnla in loculis 8 - 1 . Cocci 4 mm. Seminum alie 
parvse, subulata). Eeeeptaculum sxibglabrtim. Bractoobe lili- 
formes.— A. ruhella, Hance in Jonru. Bot. vi. (1868) 114. 

China, —Oanioii (Ilaiice, n. 11229); Nan-lo (Henry) ; Icbang 
(Henry), 

4. Adina guobifloea, Salisk 

3?rntcx. Folia 7 cm. longa, 2 ora. lata, oblancoolata, acuminata, 
membranaeea, glabra, nervis 8-10. Petioli 5-10 mm. Btipulae 
bifidie. Eamnli tenues, internodiis 1-1 cm. Pedunculi 4 cm., 
tenues, solitarii, axillares vol pseudo-terminales, infra medium 
bracteati. Bracte© parvm. Capitulum sine corollis 5 mm. 
Calycis lobi oblongi, subglabri, summum axem persistentam 
coronantes. Coroll© tubi 8 mm., glabrij lobi 5, imbricati. 
Anther© non apiculat©. Stylus 6 mm.; stigma oyoideum. Cocci 
2 mm., sparse hirsuti. Seminum al© parv©, subulat©. Eecepta- 
culnm bifsutnm. Bracteol© tiliformes.— A. gloUflora, Salisb. 
Parad. londin. p. 115 (1807); DC. Prod. iv. 349. A, peduneu- 
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laris^ DC. Prod. loe. cit. A. glohifera (by error in quoting 
A. globosa), Baill. in Adans. xii. 314. A. peiunculata, DC. in 
• Benth. FI. Hongk. 146. A* pilulifera^ Franck’, ex Drake de Gas¬ 
tello in Journal de Eotanique, ix. (1895) 207. Naudea sp., Linn. 
MS, in Herb. Banks, JV. AMna^ Smith, in Bess’s Cyclop. 
iV, adinoides^ Lindl. Bot. Eeg. xi. 895. Gephalanthus cMnensis^ 
Lam. Encycl. i. 678. G, piluUfer^ Lam. Encycl. i. 678, 

Ohusta.-—(F ortune, n. 119; Ford, n. 314). Hongkong (Hance, n. 620; 
Wright, n. 246; Urquhart). Hainan (Henry, n. 8570). 

Tonq,tjin (Balansa, n. 636). 

5. Adiha mttltifolia, n. sp. 

Typus (Vidals n. 2948) in JECerh. Xew. 

Folia 65 mm. longa, 30 mm, lata, ovata, obtuse acuminata, 
cbartacea, glabra, nervis 7. Petioli 7 mm., tenues. Stipulso 
4 mm. Eamuli tenues, castanei. Pedunculi 3 cm., tenues, 
pubescentes, solitarii, axillares, supra medium bracteati. Brae tea 
3 mm., acuta, basi connata. Capitula 18 mm. Calyx pubescens, 
parte superiore intus hirsuta; lobi brevissimi, obtusi. Corolla 
tubus 5 mm., extus pubescens; lobi sape 6, extra et intus 
pubescentes. Stamina fauce corolla inserta; filamenta brevia; 
antbera lanceolata vix usque ad medios lobos pervenientes, basi 
subsetosa. Stylus 8 mm.; stigma subglobosum. Ovula in loculis 
5-6. 

Ins. Philippinas.— Luzon, Prov. Tayabas (Vidal, n. 2948). 

6. Adina ettbescens, B^emsh 

Typus ( Wray, n. 539) in JECerh* CBJew* 

Arbor, Folia 9 cm. longa, 45 mm. lata, ovata, acuminata, 
subeoriacea, supra glabra, nervis 9 subtus pubescentibus rubi- 
cundis. Petioli 7 mm. Stipulse 2 mm., biddse. Eamuli pallidi, 
juriiores subrubicundi. Capitula axillaria,in pedunculo commune 
terna; pedunculi 2 cm., tenues, rubicundi, pubescentes. Capitula 
1 cm. Calyx pubescens, parte superiore brevissim^; lobi | mm., 
oblongi. Corollse tubus 2 mm., extra birsutus; lobi subvalvati. 
Stamina ore corollse inserta; antberse ultra medios lobos per- 
venieiites, basi subsetosm. Stylus 4 mm.; stigma globosum. 
Ovula in loculis 6-7. Eeceptaeulum birsutum; bracteolm lineares, 
complanatse, pubescentes.— A. ruhescens, Hemsl, in Journ. Bot. 
XXV. (1887) p. 204. 

Malay Peninsula.— Perak; Ayer Larut (Wray, n. 539). Penang 
(Curtis, n. 369), 
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7. Ahika i>olycei>haiiA, Benth. 

Ti/pm {Wall List, n. 6100). 

Mia 11 cm. longa, 4 cm. lata, olongato-laxiceolata vel olliptico- 
oblanceolata, apice eatidata, utriiique aciimiTiata, glabra, in 
nervorum axillis liirsuta, nervis 8-12. Potioli 1 cm. Ramiili 
avellaiiei, internodiia 1 cm. Injdoreiscentia terminalis, paniculata. 
Capitula sine corollis 6 mm. Pedunculi tenues, pubescentea; 
bractem 4 mm., linearea. Calycis loM 1 mm., oblongi, obtusi, 
STlmmum axem persistentem coronantes. Corollse tubi 8 mm., 
glabri; lobi 4-5, imbricati. Stamina ore corollse inserta, anther® 
usque ad medios lobos pervenientes. Stylus 7 mm.; stigma 
clavatum. Cocci 2| mm., superne hirsuti. Eeceptaculiim 
Mrsutum. BracteoL® filiformes. Semina vir alata.— A* poltf^ 
cepJiala, Bentb. PL Hongk. p. 146; Miq. Ann. Mas. Lugd.-Bat. 
iv. 183. A* aralioides, Bentb. et Hook. f. Q-en. PL ii. 30. 
Nauclea polpcepliala, Wall. List, n. 6100; Gt. Don, Gen. Syst. iii. 
467. W. microcephaJa, Wall. MS. W. capiiellata, Voigt, Hort. 
Calc. 375. V. tricJwtoma^ ZolL Verz. Ind. Arehip. p. 61 (1846). 
W, aralioiies, Miq. PL Ind. Bat. ii. 344. Ceplialanthus aralioides, 
Zoll. loc. cit. 

Var. a. Polia 11 cm. longa, 4 cm. lata, elongato-lanceolata, 
apice caudata, acuminata. Petioli 1 cm. Capitulum minus. 
(Khasia to Moulmein.) 

Var. jS. Polia 18 cm. longa, 7 cm. lata, elliptico-oManceolata. 
Petioli 1 cm, Capitulum majus. (Mergui, Sumatra, Java.) 

Var. y. Polia 18 cm. longa, 7 cm. lata, elliptico-elongata, 
coriacea. Petioli 25 mm. (Cambodia.) 

IisTBiA.—Khasia (GxilEtli, n. 2751) ; Silliet (Wall. List, n. 0100; 
Cole, n. ?); Chittagong (irook. f. et T. Th.). 

BtJEMA,— Moiiltnein (alt. 4000 ft., Lohb, n. P) ; Mergui (Griffith, n. ?), 

S.E. Asia.*—C aaiibodia (Pierre, n. 1226). Cochin China (Pierre, 
n. 3159). 

Malasia.“ Sumatra (Teysmann, n. ?). Java (Zollinger, 613). 

PniT® 4.-25. Flower- 20. BractooJe. 27. Calyx-lobe. 28. Stigma. 

29. Fruit. 30. Section of ovary. 31. Seed. 

8. Anim OLIGOCEPHAUA, n* sp. 

Lk/pus (Gfrvfflthj Kew Bistr, n. 2751). 

Folia 10 cm. longa, 4 cm. lata, eliiptico-oblanceolata, apicibus 
caudatis 12 mm. longis, basi attenuata, glabra, in plantis exsic- 
catis umbrina, nervis 6. Petioli 1 cm. Stipul® 8 mm., obtus®, 
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integrse, Ibasi piibescenteB. E<amuli avellanei, internodiis 5-20 mm. 
Indorescentia terminalis, composita, capitiilis 4 vel 5 ^ pedunculi 
sub apice pubescentes, fere ad basin braeteati; bractem 4 mm. 
lanceolatfB, basi connatm, interdum apice bifidae. Oapitula sine 
corollis 6 mm. Calycis tubi pars superior mm., cupularis, 
extra sparse birsuta, intus glabra castanea, limbo integro, ab axi 
persistente seeedente. Corollse tubus 4 mm., glaber; lobi 5, 
imbricati. Ovula numerosa, deorsum imbricata. Cocci 4 mm. 
Semiuum alse latae. Eeceptaculum birsutum. Bracteolse paucse 
vel obscurse. 

India. —^Kbasia (Griffith, n. 2751). 

9. AdINA OOEBIEOIilA, JSoolc.f. 

Arbor. Bolia 19 cm. longa, 19 cm. lata, orbicularia, apice 
acuminata, basi cordata, supra sparse birsuta, subtus birsuta, 
nervis 8 tribus infimus approximatis,nervulis transversis parallelis. 
Petioli 7 cm. Stipulae 15 mm., ovato-oblongje, birsutm. Eamuli 
robusti, pubescentes, internodiis 5-20 mm. Pedunculi 3 cm., 
tenues, axillares, tres vel quatuor in planitie axiali orti, sub apice 
braeteati. Bractess 1"| mm., duse subulatae, duae subovatge. 
Capitula sine corollis 6 mm. Calycis lobi 1 mm., liueares, pubes¬ 
centes, ab axi persistente secedentes. Corollse tubus 6 mm., 
pubescens; lobi 5. Stamina fauce corollse inserta ; antberse 
oblongse obtusae, vix usque ad medios lobos pervenientes. Stylus 
11 mm.; stigma aubglobosum. Cocci 4 mm., birsuti, decidui. 
Eeceptaculum birsutum. Bracteolm spatbulato - lineares. — 
A, cordifolia, Hook. f. in Bentb. et Hook. f. Gen, Plant, ii. 80, 
& in El. Brit. Ind. iii. 24; Beddome, El. Sylv. t. 33, & Anal. Gen. 
t. 29. fig. 2. Nauclea cordifolia, Willd. 8p. PL, Eoxb. PL Cor. 
i. 40, t. 68, & EL Ind. i. 514; Wight & Arn. Prod. 391; Kurz, 
Eor. EL Burma, ii. 06; Dalz. & Gibs. Bomb. EL 118. 

India. —Ceylon (Tbwaitos, n. 1G60). Oanara (herb. Hobenacker, 
n. 681). Carnatic (Thomson, n. ,P). Oudb (Brandis, n. .^). Obots 
Nagpur (alt. 2000 ft., Clarke, n. 20707). Palagautcbery (herb. Wight, 
n. 1299). Gakuk Tank (EitcMe, n. 1771). Behar (alt. 2000 ft., 
Hook. f.; Clarke, n. 24808). Sikkim (Hook, f.), Kumaon (Winter- 
bottom, n. 1). 

S.E. Asia. —Cambodia (Godefroy-Lebeuf, Pierre, nn. 586, 1228). 
Cochin China (Pierre, n. 1707). 
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^ 2 ^eeies a genere Adina exolmm» 

A. OrrffiM, Hook. f. FI. Brit, Ind. iii. 24^^Nauclea GrifdhL 

A. iMli-ppincnm, Vidal, FI. Vase. Filip. im=^Nauolea pUlip- 

finemis. 

A, ruhrosUimlacea^ Iv. Selmm. in Engl. Pfl. Ost-Afr. 378 = 
Mitragyna ruhtoBtipulacea, 

A. sessilifolia. Hook. f. FI. Brit. InA. iii, 2ii=Nauelea sessiU- 

foliu> 


YI. Haucbea. 

{Dgpus nullus.) 

Flores in capitulum globosum compacti, ebracteolati, vel 
bracteolia glabris setiformibus intermixti. Calycis tubus pris- 
maticuslobi 5, decidui, filiforraes, apice ssepissime clavati vel 
spathiilati, prsefloratione arete compacti, valvati. Corollm tubus 
infimdibularis; lobi 5, imbricati. Stamina 5, in, tubo corollfo 
inelusa; antherm oblongm vel lineares. Stylus elongatus, cras- 
siusculus; stigma globosum. Ovarium biloculare, placentis 
pendulis; ovula complanata, deorsum imbricata. Fructus 2- 
coccus; cocci sgope ab axe persistente secedentes ; axis persistens 
calycis parte superiore nunquam coronatus. Semina complanata,* 
elongata; testa alata; ala superior bicornuta, inferior acuminata. 

Frutices vel arbores. Folia opposita, nervis secundariis smpissirne 
paucis. Stipulse coraplanatae, decidua, integrm, interpetiolares. 
■Pedunculi simplices, terminales, solitarii vel ternafci, sub apico 
bracteati, modo teretos vorrucosi superne incrassati, modo graciles 
complanati. Bractea) ssope amplm, caduem. 

Nauclea, Linn, Sp. M. ed. 2, 243 ; Bo 3 gI, jBI Corom, i. 40 * 
Korth Ohs. Naiwt Ini, p.lB; JBenth. et Rook.f, Gen. M. iL SI. 

None of tlio plants called Nauclea by Linnseus are now in this 
genus, though there is no doubt that ho would have called those 
in it NaucUa if he had seen them. The oldest species now in 
the genus is Namha purpurea., Boxb.; but this plant is not very 
typical of the genus as it at present stands. It was Korthals 
■who first gave the genus approximately its present limits, though 
he united with it Adina and Breonia, neither of which genera he 
had, however, seen. 
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Synopsis Speciermi. 

Sectio 1. 

• Peduiicuius fere medio bracteatus. Bractese parviB* Bracfceolae 
subconicsD. 

Calycis lobi purpurei. 

Ovula in loculis solitari .. 1. zeylanica. 

Ovula in loculis uumei’osa. 

Pedunculi 1-nodosi . 2. purpurea, 

PeduncLili 2-nodosi . 3. Q-riffithii, 

Calycis lobi non purpurei. 

Folia subsessilia, obtusa.. 4. sessilifolia. 

Folia petiolata, apice longe caudata. 

5- 6-Bervia. 5. graeilis, 

4- nervia . 6. philippinensis. 

Seetio 2. 

Pedunculus sub apice bracteatus. Bracteso magnae, caduci®.- 
Bracteolsc nulla?. Calycis lobonim apices parvi, non flavi. 

Calyces concreti . 7. strigosa. 

Calyces non concreti. 

Folia apice obtusa. 

6- nervia . 8. nitida, 

11-nervia . 9. celebica- 

Folia apice longe caudata. 

5- nervia . 10. lanceolata^ 

7'-nervia . 11. tenuis. 

Folia lineares. 

Calycis lobi spathulati . 12. angmtifolm^ 

Calycis lobi subulati . 13.. ChalmersiL 

Seetio 3. 

Pedunculus sub apice bracteolatus. Calycis lobi clavati,. 
specioai, pubescentos. 

Folia 45 era. longa, 36 cm, lata . 14. cyclopTiylla. 

Folia 22 cm. longa, 10 cm. lata.. 15. media. 

Folia 12 cm. longa, 0 cm. lata . 16. Mrsterii, 

Seetio 4, 

Pedunculus sub apice bracteolatus. Bractese magnae, caducse, 
Bracteolae nullse vel setosse. Calycis lobi apice glabri, flavi. 
Antlierse usque ad summum tubum corollae non pervenientes. 
Calycis loborum pars persistens subulato-lanceolata. 

17. cyrtopoda^ 
n 


LINN. JOURN.—BOIAlSrr, VOI. XXXIII. 
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Ca’IjciH loborum ])a,rH _per»i«tcns brevis, Hvibtrinicata. 

Folia 10-"1 2-11 orvin. .. 18. pedtumdaru. 

Folia 8--]0-iH‘rviii.. 10. fnirpurnsexm* 

Aiitlierjo usque ad suiuimini tiibuin corollai pcrvtuuontos. 
Calyeis loliorum partes porsistentes laiiecsolataq acutio. 


Corolbe lobi extra glaliri. 

Bractcse subpersistentes. 20. pallida^ 

Eracteno eaduea) . 21. mcolarica* 


Corolla} lobi extra pubescentes. 

Podimculi tenues. 

Petioli Tiigri; ramiili pallidi .. 22. synlcoryneB. 
Petioli ramulis eoncolorati. 


Folia glabra . 23. excedsa. 

Folia pubescentia. 24. mollis, 

Peduneuli apices versus incrassati. 25. ohfuscL 
Calycis loborum partes persistentes Bubtrancatae. 

I'olia oblonga . 26. BartUngiL 

Folia orbicularia . 27. reticulata. 

Oalycis lobi ignoti. 

Folia 15 cm. Stipulae lineares .... 28, moluocana. 
Folia 15 cm. Stipute oblongsB .... 29. morindcefolia. 
Folia 9 cm. Petioli tenues .30. fagifolia. 


1. IN’aitclea zeylanica, Hooh . f , 

Typus in Ilerh. Keio. 

Arbor. Folia 11 cm. longa, 36 inm. lata, elliptico-laiieeolata, 
obtuse acuminata, basi attenuata, glabra, norvis 6-8. Petioli 
8 mm. Stipulm 8 mm., oblongm. Peduneuli 3 cm*, tenues, 
ternati, £ero medio bracteati. Bractom 2 mm. Capitula sine 
corollis 8 min. Corollm tubus 4 mm., superne birsutus; lobi 
extra hirsuti. Antbera usque ad summum tubum perrenientes. 
Stylus 8 mm. ; stigma subglobosum, Calycis lobi 1 mm., 
oblongi, subspntbulati, sparse hirsuti, subpersistontes. Orarium 
biloculare; ovula solitaria, pendula. Eeceptaculum birsutuin. 
Bracteolm nulla).— N, zeylanica, Hook. f. FI. Brit. Ind. iii. 20. 
N, peduncular is, Tbwaites, Enum. PL Zeyl. p. 137. 

Oetlon (Gardner, n. 1317; Tbwaites, n. 2820). 

Tbis species differs from all others of tbe genus in the solitary ovules 
and persistent calyx-lobes, but it seems most nearly allied to Nauclea 
purpurea. 1 have not seen its fruit. 

2. HaUOLEA PtrEPUEEA, BoxI). 

Arbuscula. Folia 15 cm. longa, 6 cm. lata, elliptica' vel 
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■elliptico-laiiceolata, iitrinque acuminata, membraiiacea, glabra, 
nervis 8 - 10 . Petiolx 1 cm., in plaiitis exsiccatis nigri. -luternodia 
2 cm. Pedunculi 3-1 cm., solitarii, prope medium bracteati, 
teretes siiperue incrassati. Braeteae caducissim^. Corollm tubus 
6 mm .: lobi extra sparse birsuti. Antberm usque ad summum 
corollse tub urn pervenientes. Stylus 12 mm. Calycis loborum 
partes decidum 1 mm., birsutae, purpurese, partes persistentes 
birsutm, fiilvxe. Calycis tubus subglaber. Beceptaculum bir- 
sutum. Bracteolse conicse. Ovulainloculis numerosa. Pructuum 
axes persistentes.— JV. purj>urea, Eoxb. PI. Coromand. i. 41, t. 54, 
et PL Ind. i. 515 ; Wight et Arn. Prod. 391; Eedd. PI. Sylv. 129, 
et Ic. PL Ind. Or. t. 19 ; Ploob. f. PL Brit. Tnd. iii. 26. 

India.— Kanara: Kaiiara Gbats, alt. 1500 ft. (Beddome), North Kanara 
(Talbot, n. 1601). 

3. Nauclea (trtfeithit, Km- 

Typus {Q-rifWi,_Keio Dist. 2753). 

Arbuscula. Polia 13 cm. longa, 7 cm. lata, elliptica, abrupte 
breviter acuminata vel obtusa, coriacea, glabra, nervis 7. Petioli 
8 mm. Internodia 10-25 mm. Pedunculi 25 mm., solitarii vel 
ternati, prope medium bracteati, nodis duobus. Eractem caducis- 
simse. Capitulum sine eorollis 9 mm. Corolla glabra; tubus 
8 mra. Stylus 14 mm.; stigma globosum, Antberse usque ad 
summum tubum pervenientes. Calycis lobi birsuti, partibus 
deeiduis clavatis purpureis; tubus subglaber. Ovula in loculis 
numerosa. Eeceptaculum subglabrum. Bracteoloe glabrjB, 
conicm, flavfB .—Adina Griffithii, Hook. f. PL Brit. Ind. iii. 24. 

India.— Kbasia (Griffitb, Kew Dist. n. 2753), alt. 3000 ft. (Ilookei’ f. 
et T. Thomson). 

Sir Josopli Hooker placed this plant in Adina on account of the 
bracteoles, but it is closely allied to A. pwpurea, and may even be a 
variety of it. 

4. NTattcdea sessilifolta, Boa : h . 

Arbuscula, 10-metralis. Polia 14 cm. longa, 7 cm. lata, 
oblonga vel ovata, apico obtusa, basi subcordata, subsessilia, 
maxime coriacea, glabra, nervis 8-9, Stipulse 15 mm., oblongse, 
glabrm. Eamuli robusti, pallidi, internodiis 15 mm. Pedunculi 
4 cm., robusti, solitarii vel ternati, prope medium bracteati. 
Corolla villosa. Calycis loborum partes decidum 5 mm., clavatge, 
villosse, apice conicse, glabrae. Capitulum fructuum 15 mm. 
Cocci 5 mm., fulvi, superne pnbescentes. Axis persistens. Ee¬ 
ceptaculum sparse birsutum, Braeteolae 1 mm,, glabnn, sub- 
. e2 
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ulat®.*—iV. sessil{folia.f lloxb. PI. Iixd. i. 515; Kurz, 3?or. EL. 
Burmaj ii. C5. iV”, ovalifolia^ lloxl). Iiul. i. 510. N, mriceu^ 
Wall List;, ii. ()()1)5 ; O'# 'Don, Gen. H/hI;. iii, 407. Adma ,s‘mv“- 
lifolia^ .lloek. f. in Bentli, ot Hook. f. Gen. ,LL ii. 30, et EL Brit. 
Ind. iii. 24. 

India.—G acbar (Keenan). Chitta{;^on<^ (Clarkt*, n. J9922), (Hooker f. 
et Tliomson). Pegu, Baiigoon (McClelland). 

S.E. Asia. —Oocliin China: Prov. Chau Doc (Pierre, n. 3102). 

This species is in many respects unlike any other species of Nauclm 
or Adim^ but seems to me to go bettor with Namlm than with 
Adim. 

5. Wauclea aiiACiLis, Vidal. 

Hdypm {punning^ ii. 835) in Herb, Kew. 

Eolia 8 cm. longa, 22 mm- lata, elliptico-lanceolata, apioe 
longe caudata, basi attenuata, glabra, iier\^is 5. Petioli 8 mm, 
Intemodia 2-6 cm. Pedunculi 25 mm., tenues, prop© medium 
bracteati. Bractem jiarvm, 1 mm. Corollas tubus 4i mm., 
superne hirsutus; lobi 5, extra hirsuti. Antherm oblongie, 
obtuass, usque ad basin loborum peryenientes. Stylus 7 mm.; 
stigma globosum. Calycis loborum partes deciduss mm.y 
clavatas, partes persistentes 1 mm., lineari-lanceolatm, glabrss; 
tubus 1 mm. Beceptaculum sparse hirsutum. Bracteolge 1 mm., 
BubulatsB, glabrse.— N, gracilis^ Yidal, Phan. Cuming. Philip, 
p. 176. 

Ins. Philippine!].—L uzon: Prov. Albany (Cuming, n. 835). 

6. Natjolea pniLiPPiNENsis, Ilav. 

Tgpus (Vidal, n. 371) in Herb, Keto. 

Eolia 10 cm. louga, 4 cm. lata, oblaneoolata, apice caudata, basi 
attenuata, glabra, norvis 4obliquis. Petioli 1 cm., tenues. Fed- 
uneuli 25 mm., tenues, solitarii vel ternati, prope medium bracteati. 
Corolla) tubus 4 mm., glaber, lobi extra pubeseentes. AutherfB 
oblonga obtusao, usque ad basin loborum pervenientes. Stylus 
1 cm.; stigma globosum. Calycis lobi 1 mm., subporsistontes, 
apico clavati; tubus | mm. Beoeptaculum liirsutum. Bracteolm 
subulatsB, glabrae .—Adina ^philippinensu, Vidal, EL Vase. Eilip. 
148. polycephala, Vidal, Synops. t. 56. 

Ins. pHiLiPPiNie.— Luzon tVidal, n. 871). 

7. Nauclea stuigosa, Korth. 

Ty^m in Herb. Leiden. 

Erutex. Eolia 11 cm. longa, 35 min. lata, in apicibus ratmi- 
lorum conferfca, oblongaveloblanceolata, acuminata, supra glabra,. 
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■subtus pubeacentia, nervis 7-11. Petioli 1 cm. Sfcipulas 15 mm., 
oblongEJ, sparse lursutse. Pedunculi 25 mm., solitarii, pubes- 
centes, sxib apice bracteati. Eractege 1 cm., caducse. Oorollae 
tubus 11 mm., glaber; lobi extra pubescentes. Aiitherse usq^ue 
ad basin loborum perTenientes. Stigma globosum. Oalycis 
loborum partes deciduas 3 mm., spatbulatae, partes persistentes 
lanceolatsB; calycis tubi pars superior 1| mm., sparse birsuta, 
pars inferior arete conereta. Pructus in syncarpium globosum 
connati, apice elevato-conici. Endocarpium superne iucrassatum. 
Semina rugosa, longe alata.—A, strigosa, Korth. Verb. Nat. 
Gresch. p. 157. 

Borneo. — Baniarmassin (Motley, n. 1112). Sarawak (Beccari, 
11 . 1500). Saribas (Ilaviland, n. 1560). Tawaran (Burbidge, n. ?). 
Pankalan Banggi (Fraser, n. 260), British N. Borneo (Creagb, n. ,P), 
.(— ?), (Lowe, u. ?). 

Ins. PiiiLiPPiNiE,—Luzon (Vidal, n. 1445). 

There are in the Kew Herbarium seven specimens of this species, six 
from Borneo and one from the Philippines: they exhibit a great deal of 
variation in the leaves and calyx-lobes, but I cannot separate them into 
distinct species. They differ from Korthals’s description in that the 
peduncles are pubescent and the stigmas subglobose ; they seem to agree 
with the speeimens in the Leiden Herbarium, none of which, however, 
lare in fruit. Although the calyx-tubes cohere, in every other respect 
they differ from 8arcocepJiahis; they do not thicken in the free portion 
.as in Sarcocephalm, so that the fruit, instead of presenting cupular 
depressions, presents conical elevations. The manner in which the 
.endocarp in the upper part of the fruit becomes thickened and pithy is 
quite peculiar; it perhaps aids the fruit to float on the surface of the 
water. The species generally grows by the side of rivers. In the 
Philippine specimen the endocarp separates readily, but in the Bornean 
specimens it is firmly attached to the calyx-tube. In moat of the 
specimens some of the braiichlets have hollow swellings which have been 
inhabited by ants. I suspect that this plant is the Sarcocephalus macro- 
.cephalus of K. Schumann, of which I have not, however, been able to 
hnd any description. 

I?LATB 2.—1. In bud, nat. size. 2. In flower, nat. size, 3. Flower. 4. Oalyxt 
5. Stigma. 6. Section of ovary. 7. Fruit,hiat. size. 8. Fruit, enlarged. 
9. Seed. 

8. Naxjcbea nitida, b. sp, 

Tgpm {Gallery^ u. 55) in Elerh, Faris, 

Folia 11 cm. longa, 4 cm. lata, oblonga, apice obtusa, basi 
;attenuata, glabra, nitida, coriacea, nervis 5-6. Petioli 1 cm., 
complanati. Famuli tenues, pallidi. Pedunculi 25 mm., ternati, 
*complanati, sub apice bracteati. Capitula siue corollia 5 mm. 



5'Ji MB. G. I). HATILAIiri) : BEVISIOM OB THE KAtTCLEEiE* 


CorolIsD tiibus 5 mm., glaber; lobi brevcB. Aiitlier® usque ad 
siimmum tiibuiii pcrvenienteB. Si;}''lus 9 iniru Calycis loborum 
partes decidiiio 1 miii., clavatie, apieo obtusje, giabrju, non llaviu,, 
partes ‘persistoiites subiaxiceolata), pubeacoiites. 

Ins. IbiiLirriN'm (Gallery, a, C5). 

9. NAircLEA CEiiEBTCA, h. sq), 

Tyfi {lUedeJ., n. P) in JBLerl)* Keuu etc. 

Polia 21 cm. louga, 8 cm. lata, clliptico-obloiiga, apice obtusa, 
basi acuminata, coriaeea, glabra, subglauca, iiervis 11. Petioli 
12 mm. Eainuli tenues. Peduuculi 2 cm., ternati, complanati, 
sub aq)ice bracteati. Calycis tubus 1 mm., supc3nio pubeseons ; 
lobi 2 mm., pubescontes, siibclavati, apice obtusi, non llavi. 
Ovula numerosa. Bocoptacidiim birsutum.—A. lanceoliita^ K* 
Sebum, in Engl, et Pranll, PHauzonf. iv. 4. 59, not ofBlume. 

MalasiA. —Celebes; Gorontalo (Kicdel). 

The specimens ot* this plant are in bud only ; the branchlets present 
numerous hollow swellings which have been inliabitcd by ants. 

10. Nauclea lanceolata, Blwne. 

Arbor. Eolia 11 cm. longa, 4 cm. lata, elliptico-lanceolata, 
apice louge caudata, basi attenuata, coriaeea, glabra, nervia 4-6 
obliquis. Petioli 8 mm., pubescentes, glabri, teretes. StipuljB- 
9 mm., ovata), glabnn. Eamuli tenues, pubescentes vel glabri, 
internodiis 2-6 era. Pedunculi 2 cm., aaopissime solitarii, pubes* 
centes, tenues, supra medium bracteati. Corolhe tubus 4 mm., 
pubescens ; lobi 4 vel 5, extra puibescentcs. Aiitherjc oblongm, 
obtusm vel brevissime apiculatm, usque ad summum tubum per- 
venientes. Stylus 9 mm. Calycis Joborum partes decidua 
8 mm., spatlmlatjo, hirsuta, partes persistentes lanceolata, hir* 
suta; tubus brevis.— 'N, lanceolate^ Illume, Eijdr. p. 1010 ; Miq. 
Ann. Mus. Lugd.-Bat. iv, 188. N, aJfiniB, Miq. El. Ind. Bat. ii. 
187. Geflialanthm orientalise Blumo, Cat. Gew. Buitenz. p. 88. 

Java (Blume, hb. Miquel). 

This species is allied to the Philipqnne A. gracUk and A. pMlip-- 
pinemis, and could almost as well be placed in Section 1 of the genus; 
hut I have not found any bractooles. Vidal, n. 1480, from Luison, in the 
Kew Herbarium, belongs to another allied species, but it is too incomplete 
for description. The descriptions of JSf. lanceolata given by Korthals in 
Verb. Nat. Gesch., and by Miquel in El. Ind. Bat. ii. 138, do not apply 
to this species; nor, as Miquel has pointed out (Aim. Mus. Lugd.-Bat. 
iv. 183), is there any trustworthy evidence that N, lancecyMuj Blume,, 
grows in Sumatra. 
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11. Naijclea TENxris, n. sp. 

Ti/pus (Forbes, n. 535) m Herb. Kew. 

Polia 10 cm. longa, 5 cm. lata, elliptico-obovata, apice caudata, 
basi attenuate, glabra, neryis 7-S obliqiiis. Petioli 7 mm. 
StipuliB 7 mm., oblongse. Eanxuli tenues, glabri, iuternodiis 
8-70 mm. Pedunculi 15 mm., tenue.s, sub apice bracteati. 
Capituliim fructuum 8 mm. Calycis loborum partes deciduae 
2 mm., spatliulatm, sparse hirsute, partes persistentes ovato- 
lanceolatse, basi birsutae. 

New Guinea.— Sogexi Region (Forbes, u, 535). 

12. NaucJjEA angustifolia, n. sp. 

Typus (Haviland, n. 2150) in JBEerh. I£eio. 

Folia 16 cm. longa, 2 cm, lata, linearia, utrinque xittenuata, 
coriacea, glabra, nervis 9. Petiolis breves. Ramiili tenues, 
iuternodiis brevibus superae dilatis. Pedmicali 2 cm., solitarii, 
super no iucrassati, sub apice bracteati. Bractea^ dum foliacese 
32 mm. lineares, basi angustatm, coriacem, glabrae, duas stipulaceae 
26 mm,, basi latae, membranacea), pubescentes. Oorollm tubus 
4 mm., latus, glaber; lobi extra pubescentes. Antlierae ovatse, 
usque ad summum tubum pervenieiites. Stylus 7 mm. Calycis 
lobi subpersistentes 4 mm., birsuti, spatbulati, minute apiculati; 
tubi pars superior 1 mm. Fructus 2 mm. 

Bobneo. —Sarawak (Hayiland, n. 2150). 

Plate 3, —1. In bud, nafc. sisse. 2. In flower, iiat. size. 3. Flower. 

4 & 5, Calyx-lobes. 6. Section, of corolla. 7. Stigma, 

13. NTauclea Chalm-Eusii, F. Muell, 

Eamuli glabrescentes, foliis confertis, internodiis 5 mm. Folia 
1 dm. longa, 22 inm. lata, lineari-Ianceolata, utrinque attenuata, 
Biibsessilia, coriacea, su[)ra nltida, glabrescentia, nervis 8-9. 
SlipuliB 14 mm., oblongjB, obtusse, pubescentes. Pedunculi 3 cm., 
Bub apice bracteati, solitarii. Capitula 25 mm. CorolljB tubus 
glaber, 7 mm. Antberas oblongae usque ad summum tubum per- 
yenientes. Calycis loborum partes deciduae 6 mm., subuiatae, 
apice non dilatat ®; partes persistentes sublanceolatse, sparse 
birsutsB, eonspicue uni-nervise. Fructus 6 ram., coccis 2-partitis. 
—iV. CJmhnersii, F. von Muell. Notes Papuan PI. No. 8. 

New Guinea. —Sogeri Region (Forbes, nn. 8, 191). 

Tbe above description is taken cbiefl.y from F. von Mueller’s descrip¬ 
tion, but in part from two specimens in bud in the Kew Herbarium 
■which seem to belong to this species. 
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14i. NaECEEA OYCJDOPHrETjA, Mtq, 

Typi in Merl, Leiden. 

I’olia 45 cm. Tonga, 36 cm. lata, late ovata, a])ico apiculata,. 
l)asi subeordata, coriacea, glabra., iiorvis 10-12. Petioli 4 cm., 
crassi, glabrcHcoiites. Internodia 6 cm., crasaa. Pedimetilil dm., 
solitarii, coinplauati, sub apice bracteati. Braiitejc 35 mm,, 
coriaceao, apice obtusse. Capitula sine corolTis 4 ern. Calycis 
lobivillosi, liiieares, clavati, apice acnmhiati. PiaceutjB peiidulsc ; 
oTula deorsiiin irabricata.— N. cyclopliylla, Miq. Ann. Mas. Bot. 
Lngd.-Bat. iv. 181. 

Moluccas. —Batjar (de Vriese, Teysmann). 

15. Natjclea meeia, n. sp. 

Typus (Calleryt n. ?) m Jlerh. Paris. 

Eamuli ocbroleuei, internodiis 25 mm. Folia 22 cm. Tonga, 
10 cm. lata, elliptico-obovata, breviter et obtuse acuminata, 
coriacea, glabra vel subtus sparse birauta, nervis 9-11. Petioli 
2 cm. Pedunculi 2 cm.; bracteto ab apiee G nnn. distantes. 
Capitula sine corollia 25 mm., sine lobis calyeum 12 mm. Co¬ 
rolla) tubi 1 cm. Antberae usque ad summurn tubum porvenientes. 
Stylus 2 cm.; stigma subglobosum. Calycis loborum partes 
decidua) 8 mm., clongato-fusiformes, pubescontes, partes per- 
sistentes 4 mm., lineari-lanceolatoe; tubus mm., subglaber. 
Eeceptaculum hirsutum. 

Ins. Philippinaa—L uzon (Vidal, n. 1463). 

16. Nauclea Foespeeix, 8 eeQn . 

Arbor. Folia 12 cm. longa, 6 cm. lata, orbicularia vel 
elliptico-obovala, breviter obtuse actxminata, basi interdum 
attenuata, coriacea, glabra, ncrvis 8. Petioli 1-2 cm. Stipute 
ovatm, 12 min., basi pubescontes. Pedunculi 5 cm,,' solitarii vel 
ternati, sub apice bracteati. Bractem caducsc. Capitula 8 cm. 
Corolla) tubus 7 mm., glaber. Anther® liueares apiculat®, 
ttscjue ad basin loborum coroll® pervenientes. Calycis loborum 
partes deeidu® 5, clavat®, villos®, isabellin®, partes persistentes 
1| mm., villos® ; tubus subglaber. Cocci ab axibus persistentibus 
caduci. lieceptaeulum birsutum.— N. MrsterU, Seem. FL Vit. 
p. 121* N. orientaliB^ Forst, f. Prodr. n. 85, p. 15. N.rotundi-- 
folia^ &uilL in Ann. Sc. Nat. vii. (1837) p, 25. 

Ins. Philipi>inje.—L uzon ; Prov. Albany (Cuming, n. 878). 

Ins. Maeis Pacifici.—S ociety Islands (Forster, n. ?), (Beechey, n. P), 
(Matthew, n. ?), (Hinds), (Bertero). Tonga Islands (Lister). Samoa 
(Powell n. f) (WMtmee). Fiji (Horne). 
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A large tree with, spreading branches ; its wood is light-coloiired, fine, 
.and durable. The Philippine specimens (Cuming, n. 878) differ somewhat 
from the Polynesian specimens, but these difler amongst themselves. 

17. JSTaXTOLEA GIETOPODA, Mlq. 

T'lfjpm (?). 

Bamnli robusti, subpurpiirei, interuodiis 3-6 cm* Folia 
,22 cm. longa, 10 cm, lata, eliiptico-oblonga, abrupte acumiaata, 
coriacea, glabra, iiervis 14, Petioli 17 mm., crassi. Peduuculi 
solitarii, 4 cm.; bractese ab apice lO inm. distantes. Capitula 
sine corollis 25 mm. Corollje tubus 16 inm.; lobi 5, glabri. 
Antherse lineares apiculatse, usque ad summum tubnm non per- 
Yenientes. Stylus 28 min. Calyeis ioborum partes caducse 
4 mm., iiliformes, minute clavatapice flavm, partes persistentea 
.3 mm., lineari-laiiceolatoe, castanese, glabrm; tubas 2 nim., 
birsutus. Eeceptaciilum hirsutnm, setis glabria.— N, cyrtopoda^ 
Miq. FI. Ind. Bat. ii, 842. 

Malasia. —Borneo (Lowe), Sarawak (riaviland, n. 198 h , r. e . t,j 
n. 713 d, k. r. o). Sumatra: Padaiig (.Tuugliulm, Beccari, n. 719). Java. 

Miquel’s description was taken from a8umatran specimen. The above 
description is taken from a Bornean speecimen, which is probably a 
variety of Miquel’s plant, but quite possibly it may prove to be a closely 
.allied species. The most distinctive characters of these plants are the 
anthers not reaching to the top of the tube, the size, shape, and glabrous 
character of the persistent portions of the calyx-lobes, the solitary 
peduncles, and the size of the plants; their branches often present hollow 
.swellings which have been inhabited by ants ; they are nearly allied 
to 'NaucleapedmmtlwrU, In the Kow BTerbarimn are throe specimens 
from Borneo and two from Sumatra, In the Leiden Herbarium are 
two spiecimens from Sumatra and one from Java, but non© of the 
Sumatran specimens are in flower: in these the tips of the calyx-lobes 
seem to be much more elong:ate than in tlic Bornean specimens ; in two 
of them the flower-lieads setnn to be almost sessile, probably because the 
foliaceoiis bracts are large and persistent; in one plant at Leiden the 
.stipuliform bracts still enclose the young head, they are 6 cm. long and 
strongly keeled down the middle. Miqiielin Ann. Mus. Bot. Lugd.-Bat. 
iv. 180 refers his Naiwlea cyrtopoch to AniJwcephahts indicm, and says 
that it is a form with short petioles and swellings on the branch]ets. 
'This is impossible. 

18. NaTJCLEA PEDUlsrOITLAKIS, Gr.DoYl, 

Typi {Wallick^ n. 6091). 

.Eamuli purpurei- Folia 29 cm. longa, 14 cm. lata, elliptico- 
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oblongu, obtuse aeiiminatii, coriaeea, glabra, iicrvis 10-12. PetioH 
2 cm, Pedimculi huI) npico braoteati, tcriiati; mediiiB smpe 
brcvior, 8 irim., latcralcB longbu’cs 2 cm. Capitiiliuu sine 
eorollis 15 min. Corolko tubus 1 eim, glaber. Htylus 2 cm. 
Autlierm 1 in,cares, apiculatas uscpie ad suioiULun tubum non 
porviMiieiites. Caljcm lobormn partes decidiac G nun., apieem 
versus seiisim clavatiB, partes persistentes U mm., dciiBissime 
hirsutfio; tubus IjJ- min. Eeceptaculum maxiine Iiirsutum.—■ 
iV. Wall. List, ii. 6091; G-. Bon, Syst. iii. 469; 

HooLf. FL Brit. Ind, iii. 27. 

Malay Puninbula.—- renang (Wallicli, n. 0091; Curtis, n. 1050). 

Malasia.—B orneo ; Sarawak (Beccari, n. 18U0). 

This plant is closely allied to N. purjyumscem, but is more robust; it 
seems to be the representative form of it in Penang and North-western 
Borneo. The length of the corolla-tuhe ditlers considerably in the few 
dried specimens which T have seen. 

19. NaUCLEA PTOUtJRASCElfS, Xorth 

Arbuscula. Eainuli purpurei, iiiternodiis 4-8 era. Folia 
18 cm, louga, 8 cm, lata, ellii^tica vel elliptico-obioiiga, co- 
riacea, glabra, nervis 8-10. Petioli 15 mm. Stipulas 18 mm. 
longm, 4 mm. latse, oblongse vel subspatliulate. Pedunculi 
solitarii vel tornati, 3 cm. Capitiila 35 mm. Corollai tubus 
9 mm., glaber. Stylus 18 mm. Antlierso lauceolatm apiculatse,- 
usque ad summum tubum non pervonieiites. Calycis loborum 
paides cadiiem 6 mm., a basi ad apieem sensim iiicrassatu), apice 
davsB, partes persistentes 1 inm., dense hirsutje; tubus 1 mm. 
Eeceptaculum IiirButum,— N. pzirpurascens^ Korth. Verb. Mat. 
Gcscli. p. 158. X BlmiGoi^ Vidal, Phan. Cum. Phil. p. 175. 
iy. furjmrea^ Bliniio, Bijdr. p. 1008. 

MALAHiA.—Borinio : Banjariuassin (Motley, n. 526), Java (Lobb, 
n. P), (Kiirz, n. P); Prov. Bantam (Forbes, n, 521), Celebes: Kandari 
(Beccari, n. ?). Ins. Philippine: Liiison; Prov. Albany (Cuming, n. 890). 

20. Mauclea fallijda, Xeinw. 

Typm in Ilerl* Leiden. 

Arbuscula. Eainuli avellanei, foliis ssope ad apices confertis, 
internodiis 5-90 mm. Folia 16 ora. longa, 5 cm. lata, elliptico- 
lanceolala, vel oblongo-lanceolata, obtuse acuminata, supra nitida, 
subtus glabra vel pubescentia, nervis 8-10. Petioli 5 mm., com- 
planati. Stipulse 8-12 mm., ovatse vel oblongatse, subpersis- 
tentes, glabrse vel pubescentes. Pedunculi solitarii, rarius 
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ternati, pallidi, sub apice bracteati. Bractese subpersistentesj 
2 cm., lanceolatse, obtusfB, pubescentes. Capitula 35 mm. 
CorollsQ tubus 8 mm.; lobi 4 vel 5, glabri. Antlier® lineares, 
apiculatse, usque ad summumtubum pervenientes. Stylus 15 mm. 
Oaljcis loborum partes deciduae 4 ram., filiformes, abrupte clavatse, 
apice flavse, partes persisteutes mm., sublanceolatse, sparse 
Mrsutae. lieceptaculum sparse Mrsutum.— N. pallida^ Reinw. 
ex Blume, Cat. Grew. Buitenz. p. 38. JV. hiibricata, Blume, ex 
Miq, Ann. Mus. Lugd.-Bat. iv. 18. N. orientalis, Blume, Bijdr. 
p. 1008. puTpurascens^ Miq. Ann. Mus. Lugd.-Bat. iv. 182. 
N. lanceolata^ var. Jongifolia, Miq. Bl. lud. Bat. ii. 138. 

Malasia. —Sumatra (Marsden). Ja.va (Zollinger, n. 344; Teysmann, 
Spanoglie, hb. Miquel). 

Tliis species, as well as N. putpiirascensj seems to be not uncommon 
near Biiitenzorg. Blume does not appear to have confused tlienx 
together; his diliiculty seems to have been in not knowing w'hat 
Liimieus meant by N. orientalis, and in having never seen a specimen of 
N, 2ni7purea, Koxh. Why Miquel should have confused this species first 
with A. lanceolata and then with N. jyurjmrasccms it is difficult to say ; 
unless he was impressed with a belief that the species of Nauclea were 
fewer than they really are. At first sight the leaves of this species re¬ 
semble those of A. 2^wpurasce7is, but the petioles are broader, and a little 
practice leaves no difficulty in distinguishing the specimens even in the 
absence of flowers and stipules. 

21. AaUCLEA ]VrCOBARICA, u. sp. 

Tgpus (Soc, TJnitat. Frat.) in Herh, Brit. Mus. 

Ramuli pallidi. Polia 14 cm. longa, 8 cm. lata, obovato-ellip- 
tica, breviter acuminata, basi asymmetrica, coriacea, glabra, 
uervis 7-8. Petioli 12 mm., complanati. Stipulse 18 mm., 
obloDgsD. Pedunculi 4 cm., solitarii vel ternati, sub apice brac¬ 
teati. Corolho tubus 9 mm., glaber. Authcrae apiculatsB, 
summum tubum leviter excedentes. Calycis loborum partes 
persisteutes 1 mm., subiaiiceolata?, pubescentes.—A. purpuras- 
censj var. latifolia, Korth. ex Miq. Aim. Mus. Bot. Lugd.-Bat, 
iv. 182. 

Ins. Nicobah (Kurz, n. 20140). Sumatra? 

The type specimen in the British Museum is in flower. In the Kew 
Herbarium is a specimen in fruit, which is noticed in Hook. f. FI. Brit. 
Ind. iii. 24 under Adma Qrrffithi, There are some specimens in the Leiden 
Herbarium from Sumatra labelled Kauclea jturpurascem, var. latifolia^ 
Korth.; they do not belong to A. purpurascens, but xirobably belong to* 
this species. 
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22. "KTa'CJCLEA RYHICOBYNEH, Kortlu 

Arbuscuki. IkuTiuli pallidi, iniernodik Bupenui aubdilatatis. 
b’clia 15 <*in. loipipi, 7 aw, lain, oblon^o-laiB^eolai-a vel elliptiea, 
, 1 'oriaccai, p'htbrn, iierviy S-O. ’iVliioli 1.-2 cm,, in ’plantiB (-‘xsiceatis 
nigri. Miipula^ linnareB, obiuKj'c, 0 imn., glal)ra>. Podunculi 
ternati val Hoiitarii, (> cm., erecti. Capiiula Bine corolliB 9 imn. 
Corolla alba, tubo 0 min. glabro, lobis extra pubescentibus. 
Aiitlierio LiBqiio ad Biimumm txibiim pervenienteB. Stylus 13 mm. 
(Jalycis loborum partes deciduae 3 mm., filiformes, breviter clavatao, 
a pice liaYm, partes pcrsistentcs 1| inm., siiblaneeolata), dense 
birsutje. Cocci 6 mm., aeminibus 4 mm. Eeceptaculum sparse 
hirsutum.—iV'. Bynhorynes^ Korth. Verb. ISTat. Gescli. p. 100. 

Malasta. —Borneo: Sarawak (Beccari, n. 1095), (Ilaviland, n. 1559). 
Sumatra (Toysmann). Celebes: Lepo-Lepo (Beccari, n.F). Cam¬ 
bodia (Pierre, n. 552). 

23. Nauclea exceesa, Blime, 

Bamulorum internodia compressa. Polia 17 cm. longa, 8 cm. 
lata, elliptico-oyata, obtuse acuminata, basi rot undata, coriacea, 
glabra, nervis 9-10. Petioli 2 cm., complanati. Stipulne 1 cm., 
oblongae, carinata^. Pedunculi 5 cm., ternati, complanati, sub 
apice bracteati. Bracteie stipulacese 1 cm., oblongm, carinatse. 
Capitula sine corollis 0 mm. Corollas tubus 5 mm., superne 
pubescons; lobi breves, extra pubescontes. Antberno apiculatsB, 
.summum tubum leviter excedentes. Caiycis loborum partes 
persistentes lineari-lanceolata3, pubesceiites. Eeceptaculum bir- 
sutum.—A7. exceha^ Blume, Bijdr. p. 1009. 

Java (Blume). 

A specimen collected by ICurz in Wcv^t Java and labelled NaimUa 
exteUaj Blimng does not belong to thi.B species; it is probably a variety 
of Nmwkii 2 )U)*pur(mc(mH, Some of the axes of tbe fruit-capsules are 
persistent and bave been mistaken lor bracteolos. 

24. Nauclxsa mollis, Blume, 

Polia 13 cm. longa, 7 cm. lata, elliptico-obovata, obtuse obscure 
acuminata, basi rotundata, supra glabra, subtus pubesceutia, 
nervis 10 subtus prominentibus. Petioli 1 cm., pubesceirtes. 
Stipul^e 8 mm., obovatse, carinatse, subtomentosse. Pedunculi 
35 mnu, laterales, divergentes, sub apice bracteati. Capitula sine 
corollis 8 mm. Corolla tubus 6 mm., superne pubescens. 
Stylus 1 cm. Caiycis loborum partes caduca 2 mm., filiformes, 
jabrupte clavata, apice flavm, partes persistentes sublanceolatse, 
birsutss.— N, mollis^ Blume, Bijdr. p. 1010. 



MB. Q-. B. hatiljvnb: eevlsion of the nabclee.e. 


6! 


Java (I)e Vriese). 

This may be but a variety of N, excelsiu In the Leiden Herbarium 
none of the specimens are in flower; in the Kcw Herbarium is a flowering 
specimen with smaller leaves, in which the peduncles are shorter than in 
iV. excelsa and the lateral ones are more diverging. 

25. ISTatjolea obtitsa, Blume. 

Eamnli |■Jallidi. Folia 10 cm. longn, C cm. lata, ovata vel 
obovata,obtuse acumitiata, basi vix subcordata, glabra, nervis 7-9. 
Petioli 18 mm. Stipulee 15 mm., obovato-oblongm. Pedunculi 
2-5 cm., solitarii vel ssepissime ternati, superne incrassati. 
Bractese fugaces. Antherae lineares, apiculatse, usque ad siimmum 
tubum pervenientes. Stylus 14 mm. Calycis loborum partes 
caducse 3 mm. filiformes, breviter clavatae, ap)ice flavse, partes 
persistentes 2 mm., apice lanceolatse subulatae. Eeceptaculuin 
birsutum, setis glabris interfloralibus ssepe additis. Cocci 8 mm. 
fulvi. Axes fructuum persistentes,— JSF. ohtusa^ Blume, Bijdr. 
p. 1009; Kortb. Verb Nat. Glesch. Bot. p. 158. A', cordata^ 

Blume, Bijdr. p. 1011. 

Var. (a) minor* Folia 10 cm. longa, G cm. lata, 7-nervia, 
petiolis 18 mm. 

Var. {h) major. Folia 18 cm. longa, 11 cm. lata, O-nervia, 
petiolis 4 cm. 

Malasia.— Java (Blume, Jungbubn, de Vriese, hh. Miquel). Sumatra 
(Beccari, n. 265). 

I have united Bliime’s two species A. obtusa and N, cor data ; the 
latter name in any case could not stand, for A. cordata of Eoxburgh is 
older. Korthals’a description of A, obtusa clearly applies to var. {h) majors 
but some specimens „of var. {a) minor collected by Blume himself are 
labelled A. obtusa, Miquel in Ann. Mus. Bot. Lugd.-Bat, iv, 181 corrects 
Ms previous statements in his FI. Ind. Bat., and describes the lai*ger 
form as A. cordata and the smaller form as A. obtusa, Blume gives no* 
measm'ements, and his descriptions are too brief. 

26. Natjclea Babtlikoii, DC . 

Eamuli glabrescentes. Folia 14 cm. longa, 5 cm. lata, lanceo- 
lata, obtusa, basi rotundata vel subcordata, supra glabra, subtus 
pubesceiitia, 7-9-iiervia, nervulis reticulatis conspicuis. Petioli 
6 mm., complanati, pubescentes. Stipulse 18 mm., oblongse, 
birsutse. Pedunculi ternati vel solitarii, 3 cm., sub apice bracteo- 
lati. Bractese caducoe, duJB 5 mm. lineares subspatbulatse, dum 
subtriangulares. Capitulum 3 cm. Corollse tubus 6 mm., lobi 
extra sparse birsuti. Antherm usque ad summum tubum per¬ 
venientes. Calycis loborum partes caducm 4 mm., fibformes,* 
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l)reviter c’lavatjCj piirtes popsi^fconfees t/niiicattio. Cocci 0 mm. 
Aaob perHistentoB. Kecoptactiliiiii subglabxninu— N, Barllmgii^ 
DC. Prod. iv. N. moUIs^ Bartl. iji Herb. Haoiifcc, ex 

DC. ]oc. M, VHmmgimiri^ Yidal, Pban. Cam. idiilip. 

Tns. IbiTijppTN.B.—Luzon (Vidal, nn. 1460, MS t, 148/)); Ctuiiro of 
Luzon (Vidal, ii. ; Prov. Niiona (Vidal, n. 20*17); Prov. Batanj^^uis 
(Cuming, n. 1622)5 Pi-'W. Tayabas (Oiiining, n. 836). Ins. Pamar 
(Vidal, n. 833). 

27. li^AITCLEA B-ETTCtTI/ATA, 11. Sp. 

Tgpits (Vitlal^ n. 2955) in JB^erh* Kew. 

Eamuli robusti, eastanei, pubesceiites, internodiis 4 cm., 
Riiperne dilatatis. Polia 2d cm. longa, 19 cm. lata, apice obtusa, 
basi cordata, coriacea, aiipra glabra, subtiis pubescentia, nervis 8, 
HorvnIiH roticulatis coiispicnis, Petioli 2 cm., crassi, pubescentes. 
Stipulae 4 cm., ovat®, pubescentes, amplexicaida?. Pedunciili 
5 cm., robusti, castanoi, coraplanati, superne piibeacontes, sub 
apice bracteati. Capituluin 4 cm. Corollm tubus 11 mm., 
latus, glaber. Antborm liiiearea, apiculatm, usque ad suminum 
tubus porvenientes. Stylus 21 mm. Calycis loborum partes 
caduc 80 6 mm., filiformes, clavatse, apice flavio. 

Ins. PHiLiimiNiE.—Luzon (Vidal, nu. 364,1473, 2955). 

28. Kabclea molbccana, Mig. 

Typtis hi Herb, Lei den» 

Eamuli obtuse angulati. Polia 15 cm. longa, 8 era. lata, 
elliptico-oyata, obtuse acuminata, basi aliqnando in petiolmn 
, decnrrentia, maxi me coriacea, glabra, nervis 8 pallidis. Petioli 
15 mm. Stipiik) 15 mm., lineares. Pedunculi ternati, com- 
plamiti, 25 mm., sub apice bracteati. Eecoptaculum birsutum, 
axes friictinim pcrsistentes.—AT. moliiccana, Miq. Ann. Mus. 
Lugcl.-Bat. iv. 183. A. glabra, Eoxb. Pd. Ind. i. (512). 

Malasia.—B urn. 

Although Koxbiirglx’s description of Naucka c/lahra agrees in every 
respect with this plant, I liave retained Miquors name because his type 
specimens exist, whilst there are probably no figures or specimens of 
Eoxburglds xdant. I do not know what Naudm glabra, Bliime (Bijdr. 
1009) was. 

29. Naholea MOETTOiEPOLTA, Blume, 

Typm in Herb, Leiden., Kew., etc. 

Eamnli avellanei. Polia 14 cm. longa, 9 cm. lata, ovata, 
abrupte acuminata, basi rotundata, coriacea, glabra, nervis 8“10 
depressis snbtus prominentibus. Petioli 2-3 cm., complanati« 
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Stipiil 80 1 em.longse, 5 mm. latjB, eomplanatm, obovato-oblongm.— 
JV". inorindcefolia, Elume, Bijdr. 1011. 

• Malasia. —Java; (Blume). 

The inflorescence of this plant is not known. ICorthals thought the 
plant was identical with Antliocei^halus indicus^ which it in some respects 
resembles, but the stipules are not at all the stipules of AntJiocephalus. 
Those of Anthocephalus are long and folded round the bud, these are 
^uite flat with rounded apex. Minor distinctions are that the bark in 
this species is avellaneous and corrugated, that the leaves are thicker and 
more coriaceous, that their nerves are in 8 to 10 pairs, whilst in Aniho’- 
^ephalus indices they are probably never less than 11. The reticulated 
nerves, though more numerous in this species than is common in 
Naucha, are less numerous than in Anthocephalus. 

30. Naitclea fagtfolia, Teysm. et Binn. 

Eamuli teretes, piibescentes tenues. Polia 9 cm. looga, 5 cm. 
lata, ovata, acuminata, basi rotimdata, submembranacea, supra 
glabra, subtus pubeacentia, nervis 10. Petioli 1 cm., tenues, 
pubescentes. Stipute 8-12 mm., complanatae, pubescentes.— 
N./agifolia^ Teysm. et Binn. Cat. Hort. Bog. p. 117 (nomen 
tantum). 

Malasia.— -Amboina; (hb. Hew, ab Hanbury comm.). 

This description is taken from a flowerless specimen in the Kew 
Herbarium. I have trusted to the label; I do not Icnow of any hitherto 
published description. 

, The following species I have not seen :— 

UsTAtrcLEA SEBiOEA, Bpanoghe, in Linncea^ xv. (1836) 314. 

Wmclea vestita^ Spanoghe, MS. 

Arbor excelsa. Polia longa 18 cm., lata 12 cm., subrotundata, 
integerrima, supra in venis pubescentia, subtus glaiica; ramuli 
et petioli sericei, pubescentes. Petioli 5 cm. Stipul® eliiptico- 
oblongm, concavse, petiolo breviores, sericeas. Peduiiculi termi- 
nales, solitares, petiolo paulo longiores. 

In montanis Timor: floret Octobri. 

iV. sericea^ Wall., a synonym of W $essiUfolia^ is older; so that 
N. sericea, Span., cannot stand as a good specific name. 

ISTAircLEA OLAKBEJUFERA, Bpanoghe, in Linnma^ xv. (1836) 315. 

Arbor procera. Polia longa 20 cm., lata 18 cm., obovata, basi 
subcordata utrinqiie glabra, parallelo-costata, integerrima, axillis 
petiolorum glandulosa. Petioli longi 25 mm. Stipulse ovales 
obtusse, glabra3, in dorso basi carinatge, petiolo longiores. Pedun- 
culi terminales, solitares ; fructus subangnlati. 

Timor: in paludosis et in fruticetis humidis circa Koepang. 
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I liavo not si^oii the plants in ICiieiilve’s Hiirharimn wliieli werti named 
by Dii (.^juniollo in the ‘ Ih’odronniH.’ Ilie.so are ;—Nanalea (/Inhernnuif 
N* N. vaiWHeoiif^y A". rottimUfdi(t^ end X, vuluviiUh 

The linst two ims almost licvtainly Sanoirphaftf^ <jlaherrmm anti 
Xmuim BartUng'd as 1, have dewcvibiHl tiiem ; tlu* u(‘xt two are elcarly 
species of IJnearWy probably lA mdutiHft and U, imhpiB. The last is a 
apeci(3vS of Naiwlea^ not impossibly h\ parj)urmven^^ in which case 
AC cahjelna will bo the older luinie. 

There is in tlui Kew Iferbariuiu a specimen from ]Mi(pu‘rs nfirbaiiiiai 
labelled Nmialea oryphjUa, Miq.; it is identical with another specimen 
from the same source labelled TInmna eimjnGhi^ Miq., but it is not an 
Uncaria or a Nmicha ; it is not in llower, but it does not belong to tins 
tribe. In Ann. Miis. luUgd.-Eat. iv. 181, Aliqiuil gives Naueiea <m/phyUa 
as a synonym for N, driyosa ; this is probably an error, there is no 
evidence that AC dru/osa grows in Sumatra. 

I am altogether uncertain about the species in lllanco, FI. Filip.; they 
are :—Naudea lutoa, N. amarilla, AC glanduhsnj N. hmceolata^ AC laiifolia^ 
AC ijlaherrima, N, glahraj AC calyohm^ X. obtusa, AC hmnumis^ N. adina^ 
AC diyitata* 

Species a gen ere JSfauclefi emlum. 
acida^ Hunter, in Trans. Linn. See. ix. 223 = Tfoiearia acida, 
Eoxb. 

AC aculeata, H. B. K. Hov. Gen. et Sp. iii. 382 = TIncaria tomeu’^ 
tom, 

AC amlmta^ Willd. Sp. PL i. 029 = Umaria guinensis, 

N. adina^ Blanco, FI. Filip, ed. 2. p. l(Yd'=^3£itraggna dwerufoUa^ 
N» adina, Sm. in Eees’s Cyclop, xxiv. = Adina glohiflora. 

N, adinoides^ LiiidL in Bot. Eog. p. 895 = Adim gloMflora, 

AC afneam, Willd. Sp. PL L 929 = ALitragpm afneana, 

N, appendlGidata, Walp. Eop. ii. 943 ^ Uncarm appendiculata* 
A. aralioulesj Miq. FL Ind. Bat. iii. 344 = Adim poIgcepMa, 

A. aUenuata^ Walp. Bop. ii. 513 = tlnGariu attenmta, 

A. hracteosa^ Wolw. Syn. BxpL p. 48 ==: Mltraggm mmrophglla, 
A. JBrmonUf Wall. List, n. 6097 » Mitmgym diver$ifolia» 

A. Oadamba, Eoxb* Hort. Beiig. p. 14 ;= Anthooephalm indicias* 
A. cmiemens, Walp. Eep. ii. 513 == Uncaria canescem, 

A. canescens, DC. Prod. iv. 347 = Uncaria velutina, 

A. capitelhta, Voigt, Hort. Calc. p. 375 = Adlna polycepliala, 
A. oinchonm^ DC. Prod. iv. 345 ==: Uncaria tomentosa, 

A. citrifoUa, Poir. in Lam. EncycL iv, 345 == Antlwceplialm 
indicus* 
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N, cocidunata^ Eoxb. ex Sm. in Kees’s Cjcloj). xxiv. n. ^:=:Sarco- 
cepJialus cordatus. 

W. cordata^ Bosb. Hort. Beng. p. 14 = Sarcocephalus eordatus. 
N, cordifolia, Eoxb. PL Corom. i. 40 = Adina cordifolia. 

M cuspidafa, Baker, in Journ. Linn. Soc. xxv. 819 = JBreonia 
GUspidata. 

iV. dasyoneura^ Walp. Eep. ii. 513 = TJncaria dasyoneura, 

N, digitata^ Blanco, PL Pilip. ed. 2. p. 102 = Heptapleurum 
Cephalotus, 

' N. diversifolia, Vail. List, n. 6096 = Mitragyna diversifolia, 

-ZV. elliptica^ Lalz. et Gribs. Bomb. PL p. 118 = Barcocephalus 
missionis, 

iV. elUptica^ Walp. Rep. ii. 512 = Uncaria dasyoneura, 
JSF.ferrea^ Blume, Bijdr. 1014 = Uncaria ferrea. 

N, ferruginea, Blume, Bijdr. p. 1013 = Uncaria scleropliylla, 

N, Gamhir, Hunter, in Trans. Linn. Soc. ix. 21S^Uncaria GamUr, 
N, glaberrima, Bartl. ex DC. Prod. iv. 844 = Barcoceplialm gla- 
herrimiiB, 

N, glalrata^ Blume, Bijdr. p. 1012 = Uncaria glahrata. 
jU. grandifoUa, DO. Prod. iv. 345 = Barcocephalus cordatus. 

U, grandifolia, Spreng. Syst. iv. Curse Post. 81 == Uncaria macro^ 
pTiylla, 

N, guianemis, Poir. in Lam. EncjoL iv. 480 = Uncaria gui- 
anensisn 

N. JEEaenlceana, Steud. Nom. ed. 2, ii. 186 = Uncaria insignis. 

N. Sallii, Walp. Pep. ii. 512 = Uncaria insignis, 

N, inermisy BailL in Bull. Soc. Linn. Paris, i. (1879) 201 = Mi-- 
tragyna africana, 

W. insignisy D- Dietr. Syn. i. 791 = Uncaria imignis, 

W, Kortliahiiy Steud. Nom. ed. 2, ii. 186 = Mitragyna $pecio$a. 
N, Imvigata, Walp. Rep. ii. 512 £= Uncaria Icemgata. 

N, lanosa, Poir. in Lam. Encycl. Suppl. iv. 61 = Uncaria lanosa, 
N. latifolia, Sm. in Rees’s Cyclop, xxiv. n. 5 = Sarcocephalm 
esculentus^ 

W, longijloray Poir. Encycl. Suppl. iv. 63 = Uncaria sp. (ex 
Rumpb. Amb.). 

iV, Imoniensuy Blanco, PL Pilip. ed. 2. p, 102 = Mitragyna 
sp. (?). _ 

N. luzoniensiSy D. Dietr. Syn. PL i. 791 = Uncaria insignis, 

JSf, macrophyllay Blume, Bijdr. 1010 = Barcocephalws cordatm. 

BINK. JOUEH.—BOX AH r, YOB. XXXXII. F 
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W. maGrophi^lla, Perr, ct Lcpr. ex BC. Prod. ir. 846 «= Mitrafjj^na 
waerop'hiflla. 

mdcrophpllii, .Eoxl), Ifort. Bciig. 14 = Anihoeephilm mucrOf^ 

plf/jllifU, 

M. Hook. IH* 'Brit. Tuck ili. 27 =s Barmupliahis Mam-‘ 
gayi, 

JF. microcepJiala, Dolilo, iix Caill. PL A,fr. p. 07 = Adma wiaro- 
cepliahu 

2f. mictYjeepJtala^ "Wall, ex Voigt Ilorfc. Cale. 375 = Adina palp-* 
cephala. 

N, missioniSi Hook. f. PL Bint. Ind. iii. 27 s= SareoGeplialiis missi¬ 

on Is* 

JSf. Walp. Eep. ii. 512 == Uncaria nemorosa. 

iV. ohlonga^ Miq. ex Hook. f. PL Brit. Ind. iii. 27^Sarcocoplmlus 
missionis, 

JV. orimtalls, Gacrtii. Pruct. i. 151 = Mitragyna parmfolia* 

M, orienlaliSf Herb. Madr. ex Wight dc Arii. Prod. 392 = Sarco- 
cepJi alus missio?us. 

W. orientalisj Lima. Sp, PL od. 2. 243 == Sareocepludus cordatus 
ct B* missionis* 

JSF* ovallfoUay Spreng. Syst. iv. Curas Post. 80 = Uncaria ovali- 
folia* 

Aft parvifiora.^ Pers. Syn. i. 202 = Mitraggna parvifolia* 

W* parvifolia, Itoxb. PL Corom. i. 49 = Aliiraggna parvifoil a. 
iV. parmfolia.^ Wall. List, ii. 6093 = Barcocepluilus cordnfus* 
iV. pedicellata^ Blume, Bijdr. 1012 = Uncaria g)edicellaia* 

M. grilosa, Bluine, Bijdr. 1013 == Uiearia jnlosa, 

W. piluli/mtf Bail], ex Praneli. 3*1. Bav. i, H^^Adma ghhifora* 
N* platmiocarpa^ Hook. f. Ic. PL t. 787 = Mliragynaafncana, 

Id, fohjccpkalth A. Hicb. in Mem. 8oc. Hist. Nat. v. (1834) 289 
rsss Uncaria lomcm fosa, 

U, polyccpliula, Walk List, n. 0100 « Adim polyeephala* 

N, racemosa^ Sieb. et iZIucc. in Abb. Akad. M'uench. iv. (1846) 

178 Adina raeemosa* 

K rJiyncJiopJiylla, Miq. Ann. Mns. Lngd.-Bat. iii. 108 = Uncaria 
rhjmlwphgUa. 

iV. roiundifolia^ BartL ex BO. Prod. iv. 346 = Uncaria in* 
signis* 

A. rotundifoUa, Eoxb. Hort. Beng. 66 Alitragyna diversifolia* 
N* MccolnrgMana^ Walp. Bep. ii. 513 = Uncaria Mooclurghiana* 



N ^ ^ N -s! 


MR. G-. I). HAVILAND : EEYISIOK OF THE HAFOLEEJl. 67 

N. Moxhurgliii^ G-. Bon, G-en. Sysfc. iii. 4S^^8arGOGephalws oor-- 
claim. 

M. samhuoina^ Winterb. Account Sierra Leone, ii. 45 == Sareo- 

cephalm esciclenfm. 

if. seandem, Boxb. ex Hook. f. BL Brit. Ind. iii. 30 = Uncaria 
sessilifructus. 

N. scandens, Sm. in Rees’s Cyclop, xxiv. ii, 9 = Uncaria 2 yUosa. 
if. sclerophylla^ Hunter, in Trans- Linn. Soc. ix. 223 = Uncaria 

scleropliylla. 

ISf. cessilifructus., D. Bieti*. Syn. PI. i. 792 = Uncaria sessili- 
fructics. 

N. sessilis, Spreng. Sjst. iv. Curie Post. 81 ^ Uncaria sessili-^ 
fnictns. 

seiipera, Blume, Bijdi\ 1013 = Uncaria lanosa. 
setUoha, Walp. Rep. ii. 943 = Uncaria setildba. 
silhetiana, B. Bietr. Syn. PL i. 791 = Uncaria macrophylla. 
sinensis^ Oliver, in Hook. Ic. PL 1.1951 = Uncaria sinensis, 
speciosa, Miq. PL Ind. Bat. ii. 140 = Mitrayyna speciosa. 
speciosa^ Walp. Rep. ii. 512 = Uncaria pcdicellata. 
sferculiccfolia, A. Rich, in Mem. Soc. Hist. Hat. v. (1834) 
289 ^Adina cordifolia. 

stipulacea, G. Bon, Gen. Syst. iii. 469 ^ Mitragyna macro-' 
phylla. 

stipulacea, Wall. List, n. 6090^ = Sarcocephalus cordatm. 
stipulata, Benth. et Hook. Gen. PL ii, 31, for if. stipulosa, BC. 
stipulosa, BC. Prod. iv. 346 ^ Mitragyna macropliylla. 
suhdita, Steud. Horn. ed. 2. 186 = Sarcocephalus suhditm. 
sminamensis, Miq. in Linnsea, xix. (1847) 129 ==; Unccma 
fome?ifosa'. 

tetrandrcf, Roxb. Hort, Beng. 14 = OephalantJius occidentaUs* 
tomentosa, Willd. in Roem & Scliult. Syst. v. 221 = Uncaria 
tomentosa. 

trichotoma, Zoll. Syst. Verz. IncL Arch, 61 = Adina poly- 
eephala. 

tuhclosa, Arn. ex Thw. Bnum. PL Zeyl. 137 = Mitragy?ia 
iuhulosa. 

tmearia, B. Bietr. Syn. PI. i. 791 =i Uncaria adda. 
undulata, Roxb. Hort. Beng. 14 = Sarcocephalus undulatm. 
vertieillaia, BailL Adans. xii. (1879) 314 = Adina microce- 
phala. 

f2 
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M, WWiohmr^a^ E. Br. m "Wall. List, h. 6008 = SarcocepJiaJm 
eordrthm. 

K kSpreti^. Syat. iv. CurjTO Post. 81 = Uncarid 

Ia n am. 

TFalUcMi, Wall. List, n. 0098 = SareocejoJiahs eordatus. 


VII. MlTRAaTHA. 

(Typi— M. speciosa, parvifoUa, africana.) 

P'lorea in capitiilum globosum compacti, bracfceolis paleaeeis 
eincti. Eeeeptaculiim birsutnm. Calycis tubus siibglabcr, 
parle superiore brevi vel longa, lobis imbricatis brevibus vel 
nullia. Corolla infuudibiilaris, fauee^ suHglabra vel pilosa, lobis 
n-valvatis. Stamina fauce corollje inserta; antborm saspe lanceo- 
iatm, apiculatiB. Stigma mitratxim, basi intrusum. Ovarium 
biloeulare; placentae penduljB; ovula numerosa sursum imbri- 
cata. Friictus breves, sessiles, apiee debiscentes, endocarpis 
coriaceis separantibiis. Semina complanata, suborbicularia. 

Arbores. Folia, nervis transversalibus parallelibus, nervulis 
reticiilatis conspicuis. StipulaB magnm, interpetiolares, com- 
planatsB, caducse. Pedunculi terminales vel axillares, solitarii 
vel ternati, simplices vel ramosi. Bractess prope apices pedun- 
culorum magna, dute ssepe petiolatm subpersistentes. 

Mitragyiia, Kortli. Ohs, de Naucl, Ind, p. 19 (1839). 

Stepbegyne, Konth, Verh, Wat, Q-esoli, Bot, 160 (1840?;. 

Mitragyne, lioHk, I, c, 

Naiiek‘a, and, partim, 

Mamboga, Blmico, FL Filip, od. 1.140 (1837). 

Fpnopsu Bpecierum, 

Sectio 1,—Folia minonu Ooi’oilm lobi extra glabri. 

Peel line uii Biepissimo ternati. 

Calycis tubi pars superior brevis cupularis. 


Petioli loiigiores quam 2 cm. 1. speciosa. 

Petioli breviores quam 2 cm. 

Corolla fauce subglabra ........ 2. parvifolia. 

Corolla fauce pilosa .. 3. afneam, 

Calycis tubi pars superior tubulosa, 
elongata. .. . 4. tubulosa. 
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Inflorescentia sfBpe cymosa. Calycis tubi pars superior sub- 
tubulosa. 

. Calycis limbus breviter lobatus . 5. diversifolia, 

Calycis limbus alte lobatus.. 6. Mrsutan 

Sectio 2.—Folia majora. Corollse lobi extra pubescentes. 

Calycis lobi breves . 7. macrophylla* 

Calycis lobi 1 mm.. 8. ruhrostipulaeea, 

1 . Miteaoyna speciosa, Korth. 

E-amuli obtuse angalati. Folia 14 cm. longa, 7 cm. lata, 
elliptica, abrupte acuminata, basi rotundata vel subcordata, 
subtus in nervis pubescentia, nervis 15. Petioli 25 mm. StipuliB 
2 cm., lanceolatfiB, spai’se’pubescentes, nervis 9. Pedunculi 
ternati, 3-5 cm. Bracteac foliaceie4 cm., petiolis 2 cm. Corollffi 
tubus 5 mm., extra glaber, fauce pilosus; lobi 3 mm., glabri, 
marginibus revolutis. Stamina reflexa. Stylus 13 mm. 5 stigma 
2 mm, Calycis lobi 5, quatuor breves rotimdi, quintus ssepe 
spathulato - oblongus; tubi pars superior brevis, cupularis. 
Bracteolie 4 mm., subglabrsD. Beceptaculiim dense hirsutum. 
Fructus costse 10, endocarpiis 4-valvatis.— M, speciosa^ Kortb. 
Obs. de Naucl. lud. p. 19 (sine descriptione). Btephegyne spe-- 
czosa^ Korth. Verb. ISTat. Grescb. Bot. p. 160. S. parvifoUa^ .K. 
Sebum. FI. Kaiser-Wilb.-Laud, p. 127. Nauclea speciom^i Miq. 
FI. Ind. Bat. ii. 140. 

Var. {a). Folia 15-nervia.—Borneo. 

Yar. (b). Folia 10-nervia.—Ins. Pbilippinm ; New Guinea. 
Malasia. —Borneo: Banjarmassin (Korthalsj Motley, n. 1169). Ins, 
Pbilippinm : Luzon (Vidal, n, 798). 

New Guinea.— Kaiser Wiibelmsland (Ilollmng, n. 674), 

2. Mitbaqyna paetieobta, Korth. 

Folia maxime varia, smpe 1 dm. longa, orbiculaina, ovata vel 
elliptica, obtusa vel breviter et obtuse acuminata, basi rotundata, 
cordata, vel attenuata, supra glabra, subtus pubescentia, nervis 
7-8, Petioli 5-20 mm. StipuliB obovatm, 15 mm. Pedunculi 
ssepe ternati, laterales 35 mm. Bractese foliacese, petiolatie, per- 
aistentes. Corollm tubus 6 mm., extra glaber, intus subglaber j 
lobi 2 mm. Stylus 9 mm.; stigma 2 mm. Ovarium 2 mm. 
Calycis pars superior brevissima, lobi breves rotundati mar¬ 
ginibus birsutis. Bracteolso 2 mm., supexne marginibus liirsutis. 
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EructiiB 5 mm.—IL parvifolia, Kortli, Obs. do Naiicl IiicL 
|}« 11). Nmiclea ^^aroifolia^ Wight Am. Prod. Wiglitj 
Hi. t;. ],23; Eedd, PI. 8ylv. t. 3*1; EoAb. PL Oorom. i. 40, t. 52; 
efc PL liul. i. 5i;); Willd. 8 p. PI. i. 920. A. parmjlora, R'm. 
Hyii. i. 202 ; l)aiz. & G-ibw. Bomb. PL 118. Stephiyifne pami'- 
Jolia^ Kortli. iu Verb. GobcIi. JNat. Eot. JGl ‘jiartiiu ; Brandis, 
Eor. El. 202 ; Hook. f. Brit. Ind. iii. 25. 

India. — Ceylon. (Walker, ii. 08), (Tlnvaites, n. 780). Coiirlatteui 
(Herb. Wight). Kurg (Herb. Wight). Vellyeugry Hills (Wight, 
Ivew Distr. il 1298). Bolgaum (llitchie, ii. 041). Madras (Pottle,r, 
n. 211; Hooker f. Thomson). Kanara (Herb. Ilohonacdcer). Cen¬ 
tral Provinces (Thomson). H.W. India (Hoyle). N, India (Edge- 
worth). Giirhwal (Falconer). Kuinaon (alt. 1000 ft., Stracliey & 
Wiiitcrbottom). Behar (alt. 2000 ft., Hooker f.). Hppor Gangetic 
Plain (Thomstin). Bangoon (McClelland). Upper Burmah (Collett, 
n. r>(>, n. 855). Mergui (GrilHth, Kow Distr. n. 2740). 

The Javan plant is not this but M, diversifoHa* Both this plant and 
M. (rwermfolia are very variable, and it is this which makes it occa¬ 
sionally diliicult to distinguish between them. In this plant the inilor- 
escenco ia loss cymose, the superior portion of tlie calyx-tulic much 
shorter and more cupular, the top of the hracteoles more hairy, the 
corolla-tube longer and subglabrous within. Tlu3 New Guinea specimens 
which, have been referred to this species are M, specma. The Molucca 
specimens I have not seen. 

3. M'iteagtna AiniiCANA, Korth, 

Arbor. Kamuli glabrescentes. Folia 7 cm. longa, 4 cm. lata, 
ovata vel clliptica, obtuse vel obtuse acumiriata, basi rotundata vel 
Bulxfordata, vel alienuata, supra glalma, subtus in iiervis liirsuta, 
nervis 7-8. Ikdioli 8 nun., pubeseontes. 8tipuhB 12 min. 
IkMunctili 4 eni., a:xHlaroB et teriiiinales, sub apiee bracteati. 
Brad.em foliacem, 5 cm., petiolis 25 mm., bracte© stipulaeeae, 
14 mm., caducje. Ooroll© tubus 5 mm., extra glaber, fauoe 
pilosus; lobi 2 mm. Stylus 12 mm.; stigma 1 mm. Calycis 
tub! para superior brevis cupiilaris, breviter 5-dexitata, pars 
inferior 1 mm. glabra. Ovula numerosa, complanata. Be- 
ceptaculum hirsutum. Bracteol© 3 mm., subgiabr©.!— M* africam^ 
Kortli. Obs. de Naucl. Ind. p. 19. Uncar ia inermu, Wilid. in 
Usteri, Delect, ii, p. 109, t. 3 (1793), JSlauclea africana, Willd, 
Sp. PI. i. 929 (1797). A. platanocarpa^ Hook. f. in Hook. Ic. 
t. 787. Oephalantlms africanus^ Beichenb. MS. in bleb. PL 
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Sexieg. n. 20. Stepliegyne afrioana, "Walp. Bep. ii. 513 ; Bentli, 
ill Hook. Higer M. 380, t. 37. 

, Afeica Teop. Bob.— Gambia (Mackenzie, Skuer). Senegal (Roger). 
Niger (Ansell, Vogel, Barter j Scott Elliot, n. 5378). Baelir el Arab 
(Scliweiufurtli, n. 1190). 

4. Miteagxha tubtjlosa, Hav. 

Arbuscula. Rainiili obtuse 4-angulati. Eolia 13 cm, longa, 
7 cm. lata, elliptica, oboyata, acuminata, membranaeea, subtus 
in nervis pubeacentia, nervis 9-12, Petioli 1 cm. Stipulm 
15 mm., ovatm, 9-12-nerves. Pedunculi smpissiine ternati, 
medius smpe 3 cm., duo laterales 5 cm. Bractem foliacem 6 cm.; 
bractem stipulacese 1 cm. Corollse tubus 9 mm., extra glaber, 
intus sparse birsutiis j lobi 3J mm., glabri. Stylus 15 mm.; 
stigma 3 mm. Calycis tubi pars superior 4 mm., tubulosa, limbo 
integro. Eructus deeem-costatus, 7 mm.; semiiia eomplanata, 
4 mm. Eeceptaculum birsutum. Bracteoloe 4 mm .—StejpJiegyne 
tubulosa, Hook. f. in Bentb. et Hook. f. Gen. PL ii. 32, et El. 
Brit. Ind. iii. 25; Bedel. EL Sylv., Anal. Gen. 128, t. xxix. tig. 1. 
Nauclea tubulosa, Arn. in Thw. Enuin. PL Zeyl. 137 ; Bedd. Ic. 
PL Ind. Or. t. 18. 

India,— Oeylon (Walker in kb. Bindley; Thwaites, n. 1057). Oockin 
(Joknstone). 

5 . Miteagyita diveesieolia, Sav. 

Arbor. Ramuli pailidi. Eolia 14 cm. longa, 10 cm. lata, 
maxime varia, ovata, apice obtusa vel obtuse acuminata, basi 
rotundata, rarius subcordata, supra glabra, subtus in nervis 
pubeseentia, nervis 8-9. Petioli 15 mm. Stipulse 25 mm. 
Intlorescentia cyinosa. Bracteje foliacese-5 cm., petiolis 1 cm.; 
bractese stipulaeexe 2 cm., caducee. Corollse tubus 3 mm., extra 
glaber, fauce pilosus; lobi 2| mm., glabri. Stylus 9 mm.; 
stigma 1| mm. Calycis tubi pars superior 1|" mm., limbo breviter 
lolato, xiars inferior 1| mm. Bracteolie 3 mm.— Ste^liegym 
diversifolia. Hook. f. EL Brit. Ind. iiL 26. B, parvifolia, 
Korlk. Verh. Hat. Gesek. p, IGl partim.. Nauclea diversi- 
folia, Wall. List, n. 6096; G. Hon, Gen. Syst. iii. 467. N, ro- 
tmdifoUa, Roxb. EL Ind. i. 516; Kurz, Eor. EL Burma, ii. 
67. N. ^runonis, Wall. List, n. 6097; G, Hon, loc. cit. 
W. parvifolia, var. 2, Kurz, Eor. EL Burma, ii. 67. 

India.— Chittagong (Clarke, n. 16907; Hooker f. & Thomson). 
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Burma (BraudiSj ii. 1163). Rangoon (McClelland, Maingay). Pegu 
(Kurz, n. 1446). Mcrgui (Griffith, Holfcr, Kew Distr. n. 2747). 

Malasia.— -CocoB Mands. Ins. .Pliilijjpinm— Luzon ; Pro?. Batargas 
(Cuming, n. 1.523); Centre of Luzon (Vidal, n. 2063}; Prov*. Nueva' 
Vircaya (Vidal, n. 2068) ; Manila (Vidal, n. 372). Malpina. Java. 

The specimens from Java belong to ibis 
folia. 


6. Mitragyna hirsuta, n. sp. 

Typm {iPierre^ n. 1885). 

Eamuli fuliginei, pubescentes ; interuodia 5 cm. Bolia 14 ona. 
longa, 9 cm. lata, ovata, obtnsa, basi subcordata, coriaeea, aupr^a 
sparse pxibesceiitia, siibtus dense birsuta, nervis 12-14. Petioli 

1 cm., villosi. Stipulas 12 mm. loiiga3, 10 mm. latiB. Inflor- 
escentia cymosa, diffusa; pedimculi pubescentes. Bractem 
foliacem, maxime varixe; braetem stipulaccse 12 mm., caducxe. 
Cidycia tubi pars superior 1 mm., pars inferior 1 mm.; lobi 

2 mm., lineari-oblongi. Bractea^ 8 mm. 

CocHTisr CiiiNA.—Bao Chiang (Pierre, n. 1835). 

The specimen is in bud only, but the species is readily distinguished 
not only by the hairiness but also by the calyx-lobes. 

7. Mitragyka macrophylea, Rav. 

Arbor. Ramuli glabri. Polia 18-85 cm. longa, 11-25 cm. 
lata, maxime variabilia, obovata, obtusa, basi attenuata vel 
rotimdata, in petiolo sxcpe decurrentia, coriaeea, membranaeea, 
supra glabra, subtua glubresccntia, nervis 7-10. Petioli 2 cm. 
Inflorescentia s»pe umbel]ata. Pedimculi ternati, sicpo in 
multos peduneulos secondjirios 5 cm. lotigos divlsi. Bracteaj 
foliacem 4 cm., pctiolis 15 nmi. Caj>itiiliim sine eorollis 9 imn. 
Corolla) tubus 8 mm., glaber; lobi 2 mm., t^xtra pubescentes, 
apico appendicibtis gkbris cylindricis deeiduis ornati. Calyeis 
tul)i ])ars inferior 2 mm. glabra, para superior 1 mm.; lobi 
rotuudati, marginibus ciliatis. Bractcohe 3 mm., sparse liirsutm. 
Fruetus 5 mm., latcraliter dohiscentes. Semina complanata.— 
Biepliegpie mmrophjUii^ Hiern, in Oliver^ BL Trop. Afr. iii. 41. 
Nm/.dea sHjndosa, 1)0. Prod. iv. 846. Ah macropJipUa, Perr. ct 
Lepr. ex 1)0. Prod, L e. Ah hraeteosa, ’Welw. Synopse Explic, 
p. 48. n. 180. Ah siipulacea, G*. Bon, Gen. Syst. iii. 469, 
Ah sti^ulata^ Benth. et Hook. f. Oen. FI. ii. 31. 

NdRTH Tbop. Ar me a,—F ernando Po, Sierra Leone (Scott Elliot, 
n. 6014). Niger (Barter'). Nun River (Mann). W. Tropical Africa, 
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lat. 10° N. (Mann, n. 1771). Niamnlam Land (Scliweinfurtli). Djur- 
land (Schweinfurth). 

South Tbop. Aebica. —Angola (Welwitsch). Zamlbeai (Kirk), 

Plate 4.—1. Flower, nat. size. 2. Flower, enlarged. 3 & 4. Bracteoles. 

5. Tip of petals. 6. Stigma. 7. I<>uit, nat. size. 8. Fruit, enlarged. 

9. Section of fruit. 10. Seed. 

8. Mitraoyna htibbostiptjlacea, Hav, 

Typi {VolJcens^ n. 1583). 

Arbor. Eamuli pallidi. Folia 30 cm. longa, 24 cm. lata, 
elliptica, obovata, basi attennata, glabra, nervis 9 testaeeis. 
Petioli 2 cm. Stipnla^ 4 cm., ovate. Infiorescentia cymosa. 
Pedunculi pubescentes 35 mm. Bractese foliacese 6 cm., stipu- 
Jacese 3 cm., ovatse, nervis 16. Corolte lobi valvati, extra 
pubescentes. Stigma mitratnm. Calyx glaber; tubi pars 
superior 2 mm,, lobi 1 mm., imbricati. Placentae longm, pendulse, 
ovulis sursum imbricatis. Beceptaculum birsutum. Bracte£e 
numerossB paleaceso. — Adina ruhroBtipulacea, K. Sebum, in 
Engler, PH. Ost-Africa, C. p. 378. 

Africa. —Kibosclio, 4400 ft. (Volkens, n. 1583). Biiwenzori (Scott 
Elliot). 

Plate 4.—11. Bracteole. 12. Calyx. 

VIII. TJkoarta. 

(Typus 27. guianensis*) 

Flores in eapitulum globosnm aggregati, sessiles vel pedi- 
ceJlati, ebraeteolati, vel bracteolis filiformibus intermixti. Calycis 
tubi (birsuti non angulati) pars inferior ovata vel fusiforniis, 
pars stijierior campanrilata, infundibularis vel breviter tubulosa; 
lobi 5, valvati vel aperti. Corolla tubuloso *• infundibularis ; 
fauce glabra; lobi 5, valid© imbricati. Stamina 5, fauce corolte 
insertaj filamenta brevia ; aiitherse oblong©, basi 2-8et()S©. 
Stylus gracilis, loiige exsertiis; stigma subgloboaum, clavatum, 
vel fusiforme. Ovarium biloculare, placentis linearibus septo 
aiiixis, ovulis sursum imbricatis. Capsula sa^pe elongata, septi- 
ride bivalvis; endocarpum eoriaceum, a tubo calycis st'parana. 
Semina sursum imbricata; testa utrinque longissime alata, ala 
inferior© placento affix^ bipartita; albumen cariiosum. 

Frutices scandentes. Famuli 4-angulati, internodiis elongatis. 
Folia opposita, breviuscule petiolata. Stipul© interpetiolares, 
integr© vel bifid©. Pedunculi solitarii termiuales axiliaresque, vel 
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termiiialos tcrnati, toI axillares in raceinos teroafciiii verticillatoa 
CGllcctii. l\‘dunculi axillaros, in cirrhos iiacinatos storiies htape 
la Ilia,if. "Bni,ci(\‘o parvio, ^s^cpe coiinatjo. 

IJiK*aria,, Sckrek Gen. IH. (cd. 1781)) i. 125. 

Oiirouparia, jiuhl, FL Guinn, fmn^'Oise (1775) i. 177. 
Agylopliora, Neck, Fleni, (17iJ0) i. 145. 
liestiaria, Lour, FL God, (1790) p. 659. 

Uiidiiaria, MeicJih, Non, (1844) p. 2B0. 
iSFauclea, auct, partivi, 

Synopsis Speciermn, 

Hectic 1. 

Capaxil® pedicellatce. Eractoolas nulliB. Capitulum Biepe 
teniiinalc, Bolitariiuii. Caljciis tubi pars superior infuiidibularis; 
lobi breves. Eoliorum nervuli transversi vix promiuentes. 
Htipulie bifidie. Htigma elongatum. 

Oorcllaj tubus 1 cuj. 1. africana. 

Hectic 2. 

Capwuhe pedicollatie. BracteolyB nulla^. Pedunculi axillarea. 
Calycis tubi pars superior iiifundibularis; lobi triangulares, 
valvati. Folia vaide coriacea, nervulis transvcrsis valde promi- 
nentibus. Stigma ovoideum. Stipulas biUdie. 

Corollie tubus 25 mm. .. 2. pedioellata. 

Corolbe tubus 18 mm. 3. insiynls, 

Corollie tubus 14 mm. 4. scleropliylla, 

Sectio 3. 

Capsulai pedicellata>. Bracteolie uulke. Pcdmiculi potiolis 
vix bis longiorcs. Oalycis tubi parte suporiore lobis broviores. 
Stipulu) BiepiBsimo iiitegrie. 

Stipuliu bilobatuu. 

],^olicriuu nervi trauBversi obsctiri .... 
l^jlicriusi nervi transversi distinct].... 

Siipulje integrm. 

Folia glabra. 

Pelioii subteretes. 

Folia 3-uorvia .. 

Folia 4-nervia . 

Folia 6-nervia. 

75 mm. loriga . 

100 mm. loiiga. 

Petioli aiati ... 


5. aoida, 

6. caneBcem. 


7. trimrvu. 

8. calophylla. 

9. jasminiflora, 

10. Gambir, 

11. pteropoda. 
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Folia subtus pubescentia. 

Calycis iobi ovati. 

Folia 3--6-iiervia . 12. clasyoneura, 

Calycis iobi angusti. 

Folia 6-nervia .. 13. attenuata. 

Folia 8-10-*iiervia. 14. ovata* ■ 

Folia 6-7-nervia, nervis subtus 
prominentibus. 15. horneensis. 

Sectio 4. 

Capsulas pedicellatas. Bracteolse nullae. Pednnculi petiolis 
multum longiores. Calycis Iobi lineares vel filiformes, tubi parfce 
superiore longiores, lobis secundariis sajpe ornati. Stipube 


bilob at SB. 

Calycis Iobi lineares. 

Oorpllse tubus hirsutus. 

Calycis iobi superne angustiores .. IG. maoropliylla. 
Calycis Iobi superne latiores ...... 17. wlv/tina. 

CorollsB tubus glaber. 

Calycis Iobi sparse hirsuti . 18. lanosa, 

Calycis Iobi extra dense liirsuti .... 19. ylahrata. 

Calycis Iobi filiformes. 

Folia supra glabra ... 20. setiloha. 

Folia supra hirsuta. 

Florum pedicelli cobaerentes. 

Calycis tubus superne hirsutus .. 21. ECooJceri. 

Calycis tubus superne glaber .... 22. appealdiculata, 

Flores subsessiles. 23. ferrea, 

Sectio 5. 


CapsuIsB sessiles- Bracteolse filiformes. Iniiorescentia pseudo- 
raceinosa Tel pseudo-paiiiculata. Stipulce ssBpissime bilobatse. 


Calycis Iobi lineares. 

Folia hirsuta. 

5-nervia. 24. Boxhuryhiam* 

O-nervia; 

Iobi calycis superne latiores, 2 mm. 25. pilosa, 

Iobi calycis interne latiores, 2 mm. 26. liirmta. 

Iobi calycis 1 min. 27. tonlcmensis* 

Folia glabra. 

Stipulas integrse. 28. sinemu, 

StipulsB bifidse .. 29. rJiynchophylla. 
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Calycis lobi brevissimi. 

Polia S-nervia . 30. homomalla. 

i\)lia 5~iiervia; 

BubiiKnnbraiiaeea . 31. Imn^aia, 

eotiact'a, subtiw glauea. 32. sessilifructus. 

Seetio 6. 

Capaiila pedicellatso. Bracteolse filiformes. Pedunculi ppeiido- 
racemosi. StipuliB iiitegrsB, 

Cal}'CIS tubi pars superior cupularis .... 33. tomentosa, 

Calycis tubi pars superior infuudibuJaris . 3d. ^uianenm. 

1. UkcAEIA ATE'IOAlfl’A, G\ Dou. 

Frutex 1-15-metr. Famuli glabri vel pubescentcs; internodi 
7-9 cm. Folia 13 cm. longa, 6 cm. lata, elliptico-lanceolata, 
loiige acuuiiiiata, supra glabra, subtus glabreacentia, uervia 7-8. 
Petioli 7 mm. Stipulfo biildsD, lobis acutis. Pedunculi 7 cm., 
maxime yariabiles. Flores pedicollati vel subsessiles. Corolla 
sericea, niellea; tubus 1 erri., lobi oblongi. Calyx sericeus ; tubi 
pars superior 4 mm.; lobi 1 mm., obtuse triangulares. Stylus 
18 mm.; stigma 4 mm,, elongato-clavatum. Capsube 2 cm., cum 
pedicellis sequilongm, Bracteso nullm.— U, africana^ G. Don, Gen, 
Syst, iii. 471 ; Hook. Ic. PL t. 781; Bentb. in Hook. Niger FI. 
381, t. 42 ; Hieni, in Oliver FL Trop. Afr. iii. 42. U. mada-- 
gaseariemis, Baill. in Bull. Soc. Linn. Paiis, i. (1879) 219. 
Nauclea afneana, "Waif). Eep. ii. 512. 

Var. (1). Flores subsessilos, Calycis tubi pars superior 4 mm.— 
Si( rra Leone, Niger, Mombuttu. 

Yar, (2) madagammmm\ Flores subsessiles. Calycis tubi 
pars su})crior 2 inin,~—Mascarenia. 

Yair. (3) (mgtdemis, Flores podicellati. Calycis tubi pars 
superior 4 mm,—Angola. 

Yar* (4). Flores pedicollati. Calycis tubi pars superior 2 mm.— 
Kama run. 

N. Tiion. AFEiCA.—Siorra Leone (Scott Elliot, n. 3832, n. 4709 ; 
Johnston, n. 30 ; Barter, Don). Niger (Vogel, n. 117). W. Tropical Afr,, 
lat. 1® N. (Mann, n. 17(50). Mombuttu (Schwoinfiirth, n. 3480). 

S. Tkop. Apeica.-—A ngola (Welwitsch, nn, 3030, 3031). 

Mascaeiwia. — Madagascar (Baron, nn. 6218, GTtiOj Hildebrandt, 
n. 3449). Ins. Comoro (Ilumblot, n. 451). 

The species is very variable and has a very wide distribution, yet I am 
unable to group the specimens I have seen into distinct species. 
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2. Ukcaria pebicellata, Roxh , 

Eamuli liirsuti. Folia 90-115 mm. lata, loagitudiiiis cum 
•latitudine ratione 15:10, ovata vel elliptico-ovata, basi subeor- 
data, maxime coriacea, supra glabra ve] birsuta, subtus hirsuta, 
nervis 9-10. Petioli 18 mm. StipulsB 1 cm., bilobatse; lobi 
triangulares. Pedunculi steriles 20-25 mm.; pedunculi floriferi 
5-14 cm,, ferruginei, dense tomentosi. Bracte^ 1 cm. Florum 
pedicelli 1 cm. Corolla sericea; tubus 25 mm.; lobi 4 mm. Stylus 
45 mm.; stigma oblongum, basi abrupte constrictum. Calycis 
tubi pars inferior 5 mm., pars superior 6 mm., iufundibularis; 

lobi 3 mm., triangulares. Oapsulse 86 mm. Bracteolm null^e._ 

U. pedicellata^ Boxb. FI. Iiid. i. 520, ed. Carey Wall. ii. 128; 
DC. Prod. iv. 349; Kortb. Verb. Nat. Grescb. p. 166; Miq. 
Ann. Mus. Lugd.-Bat. iv. 84. U. sclerophylla, Hook. f. FI. Brit. 
Ind. iii, 28. V. speciosa^ Wall. List, n. 6106. U, ferruginea^ 
Kurz, For. FI. Burma, ii. 09. Mestiaria cordata^ Lour. FI. Co~ 
cbincb. (ed. 1790), p. 639. JSfauclea pedkellata^ Blume, Bijdr. 
1012. 

India. —Tenasserim (Griiiitb). Mergui (Griffitb, n. 2764). 

Malasia.-— Penang (Maingay, nn. 225(), 2871 ; Wallicb, n. 6106«). 
Malacca (Maingay, n. 2947). Singapore (Anderson, n. 103). Borneo: 
Sarawak (Beccari, nn. 789, 428; Haviland, n. 830); Labuan (Motley 
n. 359). Banca (Miquel). Sumatra. Java (Blume, Lobb, Miquel). 
Ins. Philippinse (Vidal, n. 369). 

New GTJmEA.-~Sogeri Region (Forbes, n. 104). K. Wilbelmsland 
(Hollrung, n. 639). 

Roxburgh’s description of tbe leaves applies to this plant, and not the 
smaller species U, selerophylla ; be adds that it is a native of tbe Moluccas 
where the smaller form probably does not grow. It is possible that tbe 
locality is erroneous, but in tbe cases of Nauclea glabra, Nauclea macro- 
^diylla, and Nauclea undulata, where the same locality is given, it is 
correct. Wallicb (List, n. 6105) applied both names U. sclerophglla and 
U. pedicellata to tbe smaller form, and be calls this species U. speciosa, 
Blume, DeOandolle, Kortbals, and Miquel used TJnmria pedicellata for 
this form, and it is so used in tbe Leiden Herbarium. Sir Joseph Hooker, 
however, applied tbe name TJ. selerophylla to this species: probably be 
regarded Wa-llicb’s n, 6105 B as tbe type of U, pedicellata; there is 
nothing on tbe label of this specimen to show either tbe date or locality 
at which it was collected. In referring Restiaria cor data, Lour., to this 
species I have relied upon a specimen so labelled which is in tbe British 
Museum. 

In whatever way tbe group to which these plants belong, is subdivided 
into species, unusual forms would still be found which would be difficult 
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to dealwitli; but, bo far as I can jiidfre from tlie spociiamis 1 lifwe snoii, it 
would be very ofteii possible t<> ^'uosm tlw ])a.rt of Mabisia from wliieb, a 
partkMilar speoimen came; tiuit is to say, tbat the va-rialJouH art^ to a 
coiiaiflorablri extent corDdakal with bxraiiiioH. T think it. cleari'r to loM‘p 
U. ws'}(/’}h\' disti:m*t from If, pedMIaftij but iu keepiiif^ it se]>fU'aio I «lo 
uofc wish to assume any real specitic limits. Tlu^ points to be (‘specially 
noted aro ilie leiipi'ili of the corolJa-tube, the kaif^dii of the calyx-lobes 
and of tlHvfriiit-capsukvs, the degree of hairiness of the plant, and the size 
and shape of llie leaves. 

8. IT]jtca:ria iNsiomH, I)Q, 

Eamtili fnligiiiei, siibglabri, sxibacuto 4-angulatii. Folia 120™ 
185 mm. lata, longitndinis cum latitudino rationo 14 ; 10, ovata, 
eoinacea, supra glabra, siibtus pubescentia, iiervis 10-11. Potioli 
1™3 cm. Peclirnculi 0-7 cm., forruginei, juibescentes. Corollm 
tubuB 18-20 mni. Calycis tubi pars inferior 4 mm., pars superior 
0 mm. ; lobi 2 mm. Bracteolm nulbe.— ILimignk^ DC. Prod. iv. 
348. U, JfalU, Kortb. Yerb. Nat. Geseli. Dot. p. 105. IL uhro- 
phplla^ IIoolc. f. If]. Brit. Ind. iii. 28. Nauclea rohmiUfoUa^ I)(‘b 
Prod. iv. 34G. W, Juzo^nensu^ B. Dictr. Syn. PI. i. 7U1, 
JSf. Jiaenkeann-^ vSteud. Nom. od. 2, ii. 186. 

Maijasia.—P orneo: Banjarmassin (Motley, n. 850); British North 
Borneo (Creagli). Ins, Philipjiime: Bohol (Cuming, n. 1811); Luzon 
(Vidal, nil. 370,1405). 

This species difb‘rs from U, pedkellafa chicdly in being much leas 
pubescent and in the shorter corolla. Th(‘ ty])i{‘.al Pliilii'pino form has 
leaves as ]arg<s as JJ. pedieeUata, but the calyx,-lobt'S are shorter relatively 
to the cofyx-tube. IT, ITalU is a distinct variety with smalhsr leaves, and 
with the caly x-lnlx’s half the length of the ipiper part of the tube, as in 
XL pedieellaUt, I liave not wanr a. sp('cinien of Nmcka rotund^olMf DO., 
but frciin tlio descrijition it seems to bo this plant. 

4. IlHCAiirA sora‘mopiiY,LLA, Boxh. 

Eamuli puliescentes ; ititeruodia 5-8 cm. Folia 6-8 cm. lata, 
longitiulinia cum latitudine ratione 17 : 10, elliptica vel elliptico- 
ovata, rarius basi cordata, supra glabra, subtus hirsuta, nervis 
10-11. Potiolilcm. StipulmSmm. Pedunculistoriles 15mm., 
pedunculi floriferi 6-9 cm, Bractese 4 mm. Florum pedicelli 1 cm. 
Corolla® tubus 14 mm., extra sericeus ; lobi 3 mm. Stylus 34 mm. 
Calycis tubi pars inferior 3| mm., pars superior 5 mm. ; 
lobi 1| mm. Pedicelli et partes iuferiores calycum sapissime 
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eastanei; partes superiores calycum sfepissime falvsD. Capsulas 
SiBpe 14 mm. Bracteolm nullm. — U. sderophylla, Eoxb. EL 
■Ind. i. 520; Miq. Ann. Mus. Lngd.-Bat. It. 184; Vail. List, 
n. 6105 a. JJ. ferntginea^ DC. Prod. iv. 348; Kortli, Verb. 
Nat. Gescb. 164. TJ. pedicellata, Hook. f. FL Brit. Ind. iii. 28 ; 
"Wall. List, n. 6105 b. Ifauclea sclerojpJiylla, Hunter, in Trans. 
Linn. Soc. ix. 223. ferruginea^ Blunie, Bijdr. 1013. 

Malasia.— Penang (Phillips; Curtis, n. 1117; Wallich, 6105a). 
Malacca (Griffith; Maingay, nn. 1289, 1290). Johore (Cantley). 
Borneo (Korthals). Banjarmassin (Motley, n. 933). Banca (Kiirz). 
Sumatra (Korthals). Java (De Vriese; Zollinger, n. 512). 

Both this plant and Tf. pedicellata grow at Penang, and it seems 
impossible to he certain which of them Dr. Hunter had before him when 
he described his Nauclea schlerophyllaj but his description agrees better 
with this plant than with the other. 

5. IJlTCARIA ACID A, Eoo^h. 

Eamulorum nodi pubeacentes, internodia 3-6 cm. subglabri. 
Folia 8 cm. longa, 6 cm. lata, ovata, obtuse acuminata, sub- 
coriaeea, glabra, in plantis exsiccatis umbrina, nervis 4, nervulis 
inconspicuis. Petioli 15 mm., graciles, sparse pubescentes. 
Stipulse bilobatse, marginibus pubescentibiis. Pedunculi steriles 
arete curvi; pedunculi floriferi 3 cm., superne graciles pubes¬ 
centes. Bractese orbieulares, concavm. Corollse tubus 7 mm., 
pubescens. Stigma 2 mm., elongato-clayatum. Calycis tubus 
8 mm.; lobi i mm., suborbiculares. Capsulse pubescentes, pedi- 
cellatse. Bracteolse nullse.— U. acida, Eoxb. FI. Ind. i. 520. 
U. ovalifoUa, Eoxb. FL Ind. i. 519; Hook. f. FL Brit. Ind. iii, 30. 
Nauclea acida, Hunter, in Trans. Linn. Soc. ix. 223. N. ovalifoUa, 
Sprang. Syat, iv. Curm Post. 80. 

Inbta.—M ergui (Griffith). 

Malasia. —Malacca (Griffith; Cuming, n. 2292). Borneo (Korthals, 
Lowe); Sarawak (Haviland, n. 913, n. 916); British N. Borneo (Creagh) j 
Banjarmassin (Motley), 

Sumatra. Java. 

Specimens of this species from various localities frequently have 
monstrous flowers. This species is called XIncana acida in the Leiden 
Herbarium, and TJ. ovalifoUa in the Kew Herbarium. There can be 
little doubt that both names are equally accurate, on the whole perhaps 
U. acida is preferable. There is no specimen of this plant in the 
Kew Herbarium from Sumatra or Java. 
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6. Unoarxa oakebcens, Kortlu 

Eainiili 0 cm., avellaiioi, piibesceiites. Eolia 14 cm. longa, 
75 iiini. lata, elliptiaa, aciiininata, coriaeea, glabra, subtus glaiuta, 
pubeseontia, riervis (>-8, nervulia traimvorais (jonapiciiiw. 

1-2 cm., pubescentoa. Pcduiiculi steriles 12 mm. Pecluiiculi 
Horiferi 18-“B0 mm., piibeaceiitcs, auperne fcrruginei. Bracte® 
3 mm., laaiceolatas. Corollao tubus 9 mm., birautus. Stigma 
2 mm,,elongatum, clavatum. Calyeis tubus 8 ram., dense hirsutus, 
ocbraceus, brevissime pedicellatus, superne intua liirsutus ; 
lobi 1 inra., ovati, intus glabri, nigri. Capsulra pedicellate. 
Bractcol® nulle.— U. canescem^ Korth. Verb. Nat. Goscb. 172; 
Hook. f. El. "Brit. Irid. iii. 29. 

Mat.ASIA.—P enang (Curtis, n. 3B1). Malacca (Griffith). Boiraeo: 
Labiian (Ixibb). Sumatra (Korthals), 

Noue of the specimens I have seen have stipules, but they are probably 
biiid because the stipiilaceous bracts are bifid. 

7. ITkoaria TiOTKRTia, n. sp. 

Ti/pus (Curtis, n. 1247) in JBEerh, I{ew. 

Rainuli glabri. Eolia 10 cm. longa, G cm. lata, obovata, obtuse 
aeuniiiiata, in petioles aliquanto decurrentia, eoriacea, glabra, 
nervis 3, nervulis tranaversis numerosia. Petioli 25 mm., graciles. 
Stipulffi integrm. Infloroacentia racemosa. Pedunciili 2 cm., 
inferne conipressi glabri, snporne ferrugimd puboseeiites. 
Bractoae 4 mra., integrm. Capitulum sine corollis 1 cm. Corolla 
tubus 5 mxn., lursutus. Stigma 1 mm. Calycis tubus 3 mm., 
subsessilis, dense birsutus ; pars superior parte inferioro brevior, 
intus glabra castanea; lobi breves, obtusi. Eoceptaculum hir- 
sutum. Bracteola nulla. 

Pknano (Curtis, lu 1247). 

8. Uncarxa CALocHVLTiA, Korth. 

Eamuli glabri. Eolia 10 cm. longa, 7 cm. lata, ovata, obtuse 
acuminata, in petioles aliquando decurrentia, eoriacea, glabra, 
nervis 4, nervulis transvorsis numerosis. Petioli 18 mm., 
graciles. Siipube 5 mm., oblongm, pubescentes. Calycis lobi 
1 mm., oblongi. Capsulse 12 mm., hirsute, pedicellate .—UnGaria 
calophylla, Kortb. Verb. Nat. Gesch. 170, 

Borneo (Korthals). 

9. IJnCARIA JASMINIFLOBA, 

Eamuli subglabri, castanei; internodia 4 cm. Eolia 75 mm. 
longa, 45 mm. lata, ovata, obtuse acuminata, eoriacea, glabra, in 
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petiolos aliqiiaiido deeurrentia, nervis 7 gracilibus, riibris, nervulis 
traiisversis Eumerosis. Petioli 15 mm., graeiles. Btipulse 5 mm., 
integraB. Pedunculi steriles 1 cm.; pediincEli floriferi 3 ciii. 
Capitulum sine eorollis 12 mm. Corollse tubus 9 mm., extra 
pubeseeus, Plores breviter pedicellati. Calycis lobi cum tube 
sequilongi. Capsubc 15 mm. Bructeolie nullae,— U. jciBminiJlora^ 
Hook. f. PL Brit. Ind. iii. 32; Wall. List, ii. 6103 c, E. 

Malasia.—M alacca (Giiffitli; Maingay, iin. 1276, 1428). Singapore 
(Anderson, mi. 87, 108). Borneo : Sarawak (Haviland, n, 2825) 

There is in the Kew Herbarium a specimen (Haviland, p, h. n. <2., from 
Borneo) which probably belongs to this species j it is in fruit only, aiul 
the leaves are elliptic and not ovate. 

10. Hkoaeia GtAMBie, Boa;h. 

Interiiodm 6 cm. Polia 1 dm. loiiga, 55 mm. lata, ovata, 
obtuse acuminata, coriacea, glabra, nervis 6, nervulis trails vers is 
parallelis. Petioli 8 mm. Stipulae 6 mm., obtuse lanceolatje, 
integral. Pedunculi floriferi 3 cm. Bractein 5 mm., obtusm, 
breviter pubescentcs, basi subconuatm. Capitula sine eorollis 
15 mm. Gorollm tubus 1 cm., sparse pnibescens; lobi extra 
pubescentes. Stigma 3 mm., oblonguin. Calyx breviter pedi- 
cellatus, pubescens, lobis obtuse subtriangularibus. Capsuko 
18 mm., pedicellate. Bracteolse nullae.— (I. Gambir, Eoxb. Hort. 
Beng. 86, et PL Ind. i. 517; Kortli. Verb. Nat- Gesch. t, 34; 
Hayne, Arzn. Gew. x. t. 3; Hook. f. Pi. Brit. Ind. iii. 31. 
Nauclea Gambir, Hunter, in Trans. Linn. Soc. ix. 218, t. 22; 
Pleming in Asiat. Beseareb. xi. 187. 

Malasia. —Malacca (Maingay, n. 1474). Singapore (Lobb, n. 58j 
Cuming, n. 2403; T. Anderson, n. 95; Burbidge). British North 
Borneo (Oreagh). Sumatra (Cuming,n. 2403). Java (Zollinger, n. 133). 

—OeTEW CULTIVATEI), 

11. IJncaexa pxeropqda, Mlq - 

Intornodia 7-10 cm. Polia 18 cm. longa, 12 cm. lala, ovata, 
breviter et obtuse acuminata, basi atbenuata, glabra, coriacea, 
nervis 7-8, nervulis transversis numerosis. Petioli 15 mm., alati. 
StipuLe 1 cm., oblongce, apice rotundatse, coriace^e, glabrae. 
Pedunculi 25 mm., infeime giabri, suporne pubescentes. Bractcie 
6 mm., glabrjB, duse sub orbicular es, du£e lineares. Capitula sine 
eorollis 15 mm. Corollae tubus 1 cm., extra Inrsutus ; lobi 
extra dense villosi, intus glahri. Stigma subcylindricum, 2| mm. 
Calycis tubi pars inlerior 2 mm., sessilxs, angulata, Mrsuta, pars 

Lira. JOUEK.—BOTANY, TOL. XXXiU. O 
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superior 2 mm., latior, pubescoRs: lobi Bubtriangxilarea, breves, 
criissi, obtiisi. Beceptaculuin birsutum. Capsxibe pediecllatfe, 

2 cm., pubeseeritc^a. Bracteola? nulla\— XL f tero^oda^ Mi(j, EL - 
huh IhL ii. J“m; Hook. f. EL BriL TruL iii. 2f). 

JklAi.AHiA.—(Pbillips; Omiis, ii. ^IM'alacca (Mniiigay). 

3’-?(>meo (Barber, ii. ?i02); Baujarniaawhi (Motley, ii. 1184). Sumatra 
(Dieppiilioivi) ; Ikidang {.Px'ceari, r. 070). 

New Gitinea.—S ogeri Itegion (Forbes, n. 410), 

There is hi the KeAv Herbarium a specimen (Forbes 416) from New 
Guinea wdiicii may be a variety of this species. The leaves are 120 ram, 
long and 85 mm. broad, the petiole 15 mm., not winged in the lower 
part. Peduncles 15 mm. Oorolla-tiibo only 0 mm. Stigma only 1 mm. 

12. ITe'CARTA. BASYOISIEHEA, KoHli. 

Eainxili glabri; iiiternodia 4 cm. Folia 11 cm. longa, 5 cm. 
lata, ovata vel elliptieo-ovata, obtuse acuminata, basi in petiolos 
aliquando deciirrentia, nervis 4-6 subtus hirsutis. Petioli 
2 cm. StipuLc 1 cm., integrxc, glabra). Pedunculi steriles 
15 mm.; pedunculi floriferi 2 cm. JBracte® 4 mm., lineares vel 
oblongm. CapiUila sine corollis 9 mm. Coroilse. tubus 7 mm., 
extra ])ubescens. Stigma 2 mm. Flores subsessiles. Calycis 
tubus 8 mm., ferrugiueus, liirsutus; pars inferior ovoidea, pars 
superior subciipularis; lobi ovoidei, intus glabri castanei. Cap- 
Bulce angustce. — U. dmyonetira^ Korth. Ver. Nat. Gescli. 169; 
Hook, f, FI. Brit. Ind, iii. 81. XL. Gamhir, Thwaites, Eoum. PL 
7jeyl. 188. X7, eUiftica, F. Br. in Wall. List, m (5104 a, b 

partim. Z7. acidai Kew Bistrib. no. 827/2 (ex FL Brit. Ind. 
iii. 81). X]\ hrevisjnnft, no. 2756 loc, cit. 

Var. (1), Folia ovata, 4-5-norvia, basi subdocurrontia; petioli 
2 cm,, pcdunculis aH|uilongi. CalyciB tubi pars BUperior sparse 
birsutii.^—Mahij Peniiisula, Sumatra. 

Var. (2). TVdia subolliptica, 5-()-iieryia, basi subdecurrentia; 

2 cm., pedunculis aapiilongi. Calycis tubi pars superior 
sparse liirauta.—Malay Pornnsula. 

Var. (8) Thtimifem. Folia subelliptica, G-nervia. Petioli 
15 mm. Pedunculi 30 mm. Corollm tubus 8 mm. Calycis 
tubus extra dense fcrrugiueo-tomentostis.—Ceylon. 

India .—C>eyloll (Walker, n. 73; Mackeime ; Gardner, n, 1212; 
Thwaites, n* 1661). 

Malasia.”—P enang (Curtis, n. 1070; Philli])s) ; Malacca (Griffith, 
Main gay). Singapore (Lobb). Sumatra. (Korthals). 
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13. UlfOAEIA ATTEHHATA, KortL 

Eamuli fermginei, pubescentes. Folia 12 cm. longa, 7 cm. 
lata, eliiptica, obtuse acuminata, eoriacea, supra glabra, subtus 
subglauca vel ferruginea, pubesceutia vel birsuta, maxime 
variabilia, nervis 6, nervulis transversis promineutibus. Petioli 
1 cm., complanati, hirsuti. Stipulae 12 cm. longge, 8 cm. latse, 
ovato-oblongse, Pedunculi 25 mm., dense pubescentes. Bractesa 
4 mm., basi connatse, birsutsB. Corollsb’ tubus 1 cm., extus 
Mrsutus. Stigma 3 mm. Calycis tubus 4 mm., ferrugineus, 
dense birsutus; pars superior parte inferiore longior; lobi 
breves. Plores subpedicellati. Capsula 2 cm., longe pedicellata. 
Bracteolm nullae,— IT. attenuata^ Korth. Verb. Nat. Grescb. Bot. 
170 ; Hook. f. PL Brit, Ind. iii. 29. U. sclerophylla, Deless. Ic. 
Select, iii. t. 81. 

Malasia.—P enang (Pbillips). Borneo (Teysmann, n. 11289). British 
N. Borneo (Creagb). Sumatra (Kortbals). Padang (Beccari, n. 521). 
Java (? ex Herb. Horsbeld). 

In tbe Kew Herbarium is a sheet with label Herb. Ilorsbeld: 
Uncaria ferrea, Java.’’ On it is mounted a bit of U. fervea^ a bit of 
U. (jlahratiij and a bit of a variety of U. attenuata, less robust than 
usual, leaves less coriaceous, tbe branclilet and surface of the leaf beneath 
being only slightly caneacent. It is very probable that this piece of 
U» attenuata is really Javan. 

14. Hhoabia ovata, Sooh.f. 

Typus in Serh. Wall. 

Eamuli avellanei, glabri; internodia 6 cm. Folia 13 cm. longa, 
55 mm. lata, oblunga, obtuse acuminata, basi subeordata, eoriacea, 
subtus breviter, pubescentia, nervis 8-10, nervulis transversis 
conspicuis non promineutibus. Petioli 1 cm. Pedunculi 5 cm. 
CorollsD tubus 9 mm., pubescens; lobi villosi. Calycis tubi 
pubescentis, pars superior 2 mm. ,* lobi 1 mm., obtuse triangu¬ 
lares. Eeceptaculurn birsutum. Braeteol® nullae.— Uncaria 
omta, Hook. f. FI. Brit. Ind, iii. 29; E. Br. in Wall. List, 
im. 6103, 6107, 6112, in parte. 

Mauasia.—M alpina (Wallicb). Borneo : Sungei Landak (Teysmann, 
n, 11288). British N. Borneo (Oreagb). 

Tbe specimens from tbe Malay Peninsula that I have seen generally 
have 8 pairs of nervevS to tbe leaves. Tbe Bornean specimen was collected 
by Governor Creagb; it is in young fruit, tbe leaves have 10 pairs of 
nerves. 

0 - 2 
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15. Ukcaeta boekeefsis, n. sp. 

Tt/pus {Greagli ii. ?) in Jlerh, Keio, 

limiili lkTa"ii.wo>-tomeiitoBi*, intcrnodia 8 cm. Eolia 13 cm. ^ 
longUj 8 cm. lata, ovata, acuta, coinaeoa, iiervin 7-S, ncrviilis 
traiiHYer«iB ■jH’oiniiieniibLia. I.^ctioli 12 mra. Nervi, norvuli 
et petiolm forrugineo-tomontosi. .Peduiiculi 4 cm., fomigiueo- 
tomcntosi. Capsubc pedicellata?, ferruginoo-tomentoBm. Calycis 
pars superior 3 mm., txibulosa; lobi 1 mm., lineares, erecti, 
Boeneo.—S aiidakaii (Creagli), 

Tlie apecimeiis from -wliicli tliis description is taken are in young fruit. 
They were collected by Governor Oroagh; the mid-rib of tin,' leaves is 
tliick quite to tlie apex of the leaf, and is even exeurront. Two raised 
lines pass down on either side of each internode from ilio bfises of the 
leave's. In the marked px'ominenco of the veins below t.lio huif, and the 
dense ferruginous tomentum, the species Beems to approach U. «c/ero- 
phiflh) but I expect that, when specimens with stipules and ilowars are 
obtained, it will be found to be allied to U. attenuatM, 

10. Uncaexa maceobetbla, Wall, 

Iiiteriiodia 95 mm., sparse liirsuti. Polia 16 cm. longa, 

8 cm, kta, elliptiea, abnupte obtuse acuminata, coriacoa, supra 
glabra, subtus hirsuta, nervis 8, ncrvulis transversis promiii- 
eiitibus. Petioli 8 mm, Stipuke 8 mm., bifichu, lobis lanceolatis. 
Peduuculi sterilea 15 mm.; peduncuii floriferi 5 cm., graciles. 
Capitula sine corollis 18 inm. Corollm tubus 15 mm., hirsutus ; 
lobi extra pubesceutea. 8tigma l^J: mm. Calycis tubus 3 mm., 
ochraceus, pubescons ; lobi 3 mm., liiiearos, lobis socuudariis. 
Capaulm 15 mm. Eoceptaculum breviter hirsutum. Braeteolm 
iiulho.— U, maerophi/lla, Wall, in Itoxb. PL lud. (ed. Carey et 
Wall.)ii. 132; Hook. f. PL Brit. Bid. Hi. 32. U, semlifolia, 
lioxb. MB, ecu I look, f., I, a, 

N.IO. India.—B hotan (Griilith, n. 2123). Assam (Griffith). Klmsia: 
Churra (Hooker f. et T. I’hoinson). KSilhet (Wallieh, n. 0107; Clarke, 
in 18'135). i-achar (Keenan), Manipur (Clarke, n. 42580). 

17, Uncabia vebuttna, ILav, 

Typi u. 503). 

luteniodia 45 mm., urnbrina, puberula. Polia 11 cm. louga, 
5 cm. lata, elliptieo-oblonga, obtuse acuminata, supra glabra, 
subtus sparse eanoseentia, nervis 8, norvulis transversis non 
prominentibus. Petioli 8 mm., pubescentes, Stipula? 8 mrn., 
bifid®, lobis oblongis. Peduncuii steriles 2 cm.; peduncuii 
floriferi 4 cm., graciles. Bracte® subovat®, basi connat®. 
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Corollae tubas 7 mm., pubescens. Calycis tubus pallide bir- 
autus; lobi 2 mm., lineares, superue latiores. Oapsulm 9 mm., 
pedicellis 18 mm. Bracteolae nullse.— N'audea eanescens, DC. 
Prod. iv. 316. 

Ins. PHiLiPPiNiE.—Luzon (Cuming, nn. 1470,1503; Vidal, n. 2952). 

I liave not seen the type specimen of Nauclea canescensy DC., but fi’cm 
the description it appears to be this species. 

18. Dhcaeia eanosa, Wall- 

Eamuli subteretes, sparse hirsuti, castaaei. Folia 9 cm. 
louga, 45 mm. lata, elliptico-lauceolata, acuminata, supra sub¬ 
glabra, subtus sparse ferrugineo-birsuta, nervis 7. Petioli 
3 mm. Stipulse 5 mm., bipartite. Pedunculi steriles 1 cm.; 
peduuculi floriferi 2 cm., sparse birsuti. Fiores pedicellati* 
Corollm tubus' 1 cm., lobi subglabri. Calycis tubi subglabri, 
pars superior brevissima; lobi 2 mm., lineares, obtusi, extra 
sparse birsuti. Capsulae longe pedicellatse. Bracteolm nullfs.— 
U. lanosa^ ‘Wall, in Eoxb. FI. Ind. (ed. Carey et Wall.) ii. 131; 
Hook. f. FI. Brit. Ind. iii. 33. Nauclea lanosa^ Poir. EncjcL 
Suppl. iv. 84. N. seiigera^ Blume, Bijdr. 1013. 

Penang (Wallich, n. 6110; Curtis, n. 917; Phillips). 

19. Uncaeia glabrzVta, BG, 

Folia 8 cm. longa, 35 mm. lata, ovata, longe acuminata, sub¬ 
glabra, nervis 6 subtus sparsissime birsutis ferrugineis. Petioli 
5 mm. Stipulse 7 mm., bilobatae, lobi ovati. Pedunculi 3 cm., 
glabri. Bractea 6 mm., lata, lobata. Flores subsessiies. 
Capibulum sine corollis 12 mm. Corolla tubus 13 mm., glaber; 
lobi extra leviter pubescentes. Stigma 1 mm., subovoideum. 
Calyx densissime hirsutus; lobis 2 mm. linearibus, obtusis. 
intus subglabris, lobis secundariis parvis. Capsula pediceiiata, 
sparse birsuta. Bractoola nulla.— U. glahrata, DC. Prod. iv. 
348. U. Lohbiif Hook. f. FI. Brit. Ind. iii. 33. 

Malasia. —Singapore (Lobb). Borneo: Sarawak (Beccari, nn. 29, 
545; Hullett, n, 291; Ilaviland, n. 9G0); Sandakan (Creagh), Sumatra 
(Korthals). Java (Zollinger, O. Kimtze), 

Plants occur in the Philippine Islands which could not he distingiiiabed 
from IT. glahrata, but they seem to graduate into U, ^etiloha. 

20. Hncaeia setiloba, Benth. 

Tgpus (Barclay h. ?) in Blerl). Kew. 

Eamuli sparse birsuti. Folia 9 cm. longa, 45 mm. lata, ellip- 
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tico-lanceolata, acuminata, subglabra, nervis 7 subtus sparsissime 
ferrugineo-lnx’siita. Petioli 5 mm. Stipulm G imn., bilobataj. 
Pcclunculi sterilea 1 cm.; pedunculi florifcri 3 cm,, sparse liirsuti. ' 
Bracteso 6 mro. Capitula sine corollis IG mm. Corolla) tubus 
12 mm., glaber ; lobi extra pubesceiites. I'lores brevitor pedi- 
cellati. Calyx dense liirsutus; lobi 2| mm., lineares, apice 
filiformes, lobis secundariis parvis, Bracteolu) nullm.—27. sefi- 
lohaj Bentb, in Hook. London Journ. Bot. ii. (1843) 223, 
U.flonia, Vidal, Phan. Cum. Pbil. 176. 

Malasia.—^A mboina (Barclay). Ins. Philippinse: Luzon (Ouming, 
nn. 862 898,1504; Vidal, nn. 709, 2949). 

21. TThcahia Hookeei, Vidal, 

Ti/pus in Seri, Kew, 

Eamuli liirsuti; internodia 7 cm, Bolia 10 cm. longa, 5 cm. 
lata, elliptic 0-1 anceolata, obtuse acuminata, basi sfope siibcordata, 
submembranacea, birauta, nervis 7. Petioli 6 mm. Stipularum 
lobi acuti. Pedunculi steriles uncinati; pedunculi floriferi 
6 cm., birsuti, pilis albis et ferrugiiieis intermixtis. Bractem 5, 
laciniis lineari-lanceolatia. Corolla) tubus 13 mm. Plores pedi- 
cellati; pedicelli sape in fascicules coaliti. Capitula sine 
corollis 18 mm. Calyx dense hirautus, lobis fdiformibus, 3 mm., 
lobis secundariis 1 mm. Capsulse hirsutse. Eeceptaculum pro- 
ventu fissum. Bracteolse nullce,— 27. ifoo/ren, Vidal, PL Vase. 
Bilip. p, 149. Sferrea, B. Vilkr, in Blanco, PI. Philipp, ed. 3, 
Nov. App. 105. Balicea Ferrottefii, A. Eich. in Mem. Soc. Hist. 
Nat. V. 228. Oitroicparia JPero^ottetii^ Baill, in Bull. 8oc, Linn. 
Paris, i. (1879) 227. 

Malasia.—“B orneo: Saribas (Haviland, n. 1561). Ins. Philippine : 
Luzon (Cuming, nn. 619,1128; Vidal, nn. 1460, 2967), 

This species passes into 27. ferrea^ and probably also into XT. appen- 
diculatcij 'which it even more closely resembles. The bracts and stipules 
are narrower than in XT. ferrea^ the leaves are larger and more mem¬ 
branous, the hairs are longer, fewer and paler; hut the most character¬ 
istic difference is the way in ■which the pedicels cohere in kindles and 
the receptacle splits up in fruit. This splitting up of the receptacle is 
also well seen in some species with sessile fruits. Both this species and 
27 appendkulata have very marked tufts of pale hairs on the under 
surface of the leaves, 

PiATB 4.—13. Inflorescence, nat. size. 14, Calyx and section of ovary, enlarged. 

15. Stigma. Ifl. Fruit, nat* size. 17. Fruit, enlarged. 18. Seed. 
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22. Uhcahia appehhictteata, Benth . 

Ty^us {Minds n. ?) in Merh. Kew, 

Eamnli graciles, aparsim ferrugineo-hirstiti. Eolia 12 cib. 
loiiga, 9 cm. lata, elliptica vel ovata, ionge acuminata, aubmem- 
branacea, sparse ferrugiiieo-liirsuta, nervis 7-8. Petioli 5 mm. 
Stipulag 8 mm. longse, 5 mm. latse, bilobatse, sparse hirsutae, lobis 
lanceolatis. Pedunculi steriles, graciles, 12 mm., uncinati; 
pedunculi floriferi 25 mm,, ferrugineo-birsuti. Bractese 8 mu\. 
Corollee tubi 13 mm., glabri. Stigma 1| mm., elavatiim. Ca- 
pitula sine corollis 18 mm. Plores pediceliati. Oalvcis tubi 
pars inferior ionge hirsuta, j)ars superior subglabra; lobi 4mm., 
inferne lanceolati, siiperne filiformes, lougi hirsuti. Pedicelli 
ssepe in fascicules coaliti. Bracteolm millae.—ZT*. a])yendiQulata^ 
Benth. in Hook. Bond. Journ, Bot. ii. 222. Oitrouparia ferrea^ 
K. Sebum, in PL K. Wiihelms-land, p. 128. 

New Guinea (Hinds ; Hellwig, n. 484; Hollmug, n. C2D). Solomon 
Isles (Wharton). 

Austbalia.—Q ueensland; Mulgrave Eiver (Bailey). 

23. UhcxIEIa feeeea, D(7. 

Eamuli subteretes, ferrugineo-birsuti. Polia 10 cm. longa, 
5 cm. lata, ovata, acuminata, basi subcordata, supra sparse 
birsuta, subtus ferrugineo-birsuta, nervis 8. Petioli 4 mm. 
Stipulse 1 cm. longse, 1 cm. latse, bipartite. Pedunculi steriles 
14 mm.; pedunculi floriferi 3 cm., dense ferrugineo-tomentosi. 
Bractese 1 cm., bilobatse. Plores breviter pediceliati. Capitula 
sine corollis 2 cm. Gorollse tubus 13 mm.; lobi extra puberuli. 
Calyx dense birsutus ; lobi filiformes, 3 mm., lobi secundarii 
1mm. Capsulte sparse hirsute. Bracteolse null®.— M ferrea^ 
DC. Prod, ir, 348; Hook. f. PL Brit. Ind. iii. 33. 11, Hors- 
fieldiana, Miq. PL Ind. Bat. ii. 151. Mauclea ferrea, Blume, 
Bijdr. 1014. 

India. —Xenasserim (Ilelfer). Mergui (Griffith, n. 849). 

Maeasia. —Perak (Gurtis, n. 1305). Malacca (Maingay, n. 1450). 
Borneo : Sarawak (Haviland); Kiau (Biirbidge) ; X’anjong Batu 
(Oreagb). Sumatra (Marsden). Java (Lobb; Zollinger, nn. 751,3718 j 
Herb. Horslield). 

24. Uhcabia Eoxbueuhiaha, KortK 

Eamuli subteretes, breviter hirsuti. Polia 6 cm. longa, 3 cm. 
lata, ovato-lanceolata, Ionge acuminata, coriacea, supra scabrido- 
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IrlrBiitaj Bubtiis longe Irimitii, nervis 5-G. Petio]i3 min. Stipiilm 
f) inm., eA'tra, B{)ar,so Inrsiitm, bilobatiCj lobia ovatia. Pediinculi 
aiorilos graciloa, 12 mm., nncinaii; podiineuli iloriferi 2 cm. ' 
.Brac‘tt\a^ 4 mm.; laeinim laiicoolatm. Capitula airio corolliR 8 min. 
Corolla 7 mm., glabra. Oalycis tabus brevis pilosiis; pars 
BuporioT intiis loiige pilosa; lobi 1| mm., lineari-laiiceolati, 
margimbiis hirsutia, lobis accessoriis parvia. OapBiilie sesailes. 
Eeceptaciilum 1 drsutiim. BracteoliDO ifiliformes.— U.Moxburghimia^ 
Kortb. Yerli. Nat. G-escli. Bot. 172; Hook. f. Bl. Brit. Iiid. 
iii. 32. 

Malasia.—M alacca (IMaingay, ii. 1G8G). Singapore (T. Anderson, 
11 . lOG). Sumatra (IvortlialB). 

25. ITkCABTA IHLOSA, JRoxl). 

Rainiili fulvo-piibesceutes; inteniodia 7 cm. Bolia 13 cm. 
longa, 65 mm. lata, elUptico-laxiceoIata, longo acuminata, sub- 
meinbranaeea, supra sparse birsiita, subtus longo hirsuta, nervis 9. 
Petioli 5 ram., ocliraceo-pubesccntes. Stipnlie 8 mm., lobatio, 
lobis aciitis. Pediincun steriles arete curvati; pediinculi doriferi 
4i cm., fulvo-pubeseentes. Bractese 5 nun., dine stipulaecso bi- 
lobatie, lobis linearibus. Capitula sinecorollis 11 mm. Corolla) 
tubus 1 cm., sparse birsutus; lobi extra pubcscentes. Stigma 
2 mm. Calycis tubi longe birsuti; lobi 2 inm., lineares, extra 
].)ubescentes, superne latiorcs. Capstilm 8 mtn., sessiles. Ee- 
coptaculum dense birsiitiim. Bracteola) spatbulato-filiformes.— 
ILpilosa^-Roxh.'Flliid, u 520; Hook. f. El. Brit. Iiid. iii. 32. 
Naudea semidens^ Smith, in Eees’s Cyclop, xxiv. n. 9. 

Indi'a. — Kimiaon (alt. 2500 ft., Siracbey). Gringoleeliatb (alt. 
2500 ft,, Miiddon), Himalaya (alt. 2000 ft., Edgeworth). Sikkim 
(alt. 2500 ft,, nookerf,); I)arJ(H‘ling (Clarke, alt. 3000 ft. n. 26578, 
alt. 5000 ft. n. 2(?0G1); Chittagong (alt O-IOOO ft, Hooker f. & 
Thomson). Klnisia- (alt. 3000 ft, Hooker f. & Thomson). Garoo Hills 
(alt. B)00 ft., Clarke, n. 43105). Assam (Masters). N.W. Bimnali 

(Griflith)- 

This ami the next two species are very similar to the Malayan TL/enea 
and its allies, but differ from them in the presence of bracteoles and in 
the sessile capsules. 

26. IJkCAMA IltBSITTA, B. Sp. 

Tgpm (Ford) in Ilerh. Few. 

Eamuli sparaim birsuti. Eolia 10 cm. longa, 5 cm. lata, ovato- 
ianceolata, acuminata, coriacea, supra nitida in nervis hirsuta? 
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subtiis longe hirsuta, nervis 9-11 ferrugineis. Petioli 5 mm. 
Stipules 6 mm., bilobatse, marginibus hirsutis. Pedunculi 4 cm.j 
birsuti, Bracteas 5 mm., basi connatse. Capitula sine corollis 

2 cm. Corollee tubus 1 cm., superne pubesceus ; lobi extra 
birsuti. Stylus 15 mm.; stigma 2^ mm. Calycis tubi pars 
superior 2 mm., angusta; lobi 2 mm., lineari-lanceolati, demi 
birsuti, superne angustiores. Bracteolse 6 mm., spatbulato-dli- 
formes, superne hirsutse. 

China. —Laiitao Islands (Ford), 

27. Uncaeta tohkinensis, n. sp. 

Typus (Balansa, u. G35) in Merh. Keio. 

Internodia 5 cm., pubescentes. Folia 9 cm. longa, 45 mm. lata, 
elliptica, acuminata, submembranacea, nervis 8, supra et infra 
sparse pubescentia. Petioli 5 mm. Stipulse 5 mm., bipartitie ; 
lobi lineares aciiti. Pedunculi steriles 12 mm.; pedunculi doriferi 

4 cm. Bracteee 3 mm. Calycis lobi 1 mm., lineares. Capsula? 

5 mm. 

Tonkin (Balansa, n. 635), 

Tbe specimen from which the description is taken has young buds and 
fruit but no dowers, 

Px.ATE 4.—19. Bracteole. 20. Fruit. 

28. Uncaeia STNENsrs, JIav. 

Typus {Henry, n. 4501 A) in JHerh. Kew. 

Eamuli subteretes ; internodia 75 ram- Folia 135 mm. longa, 
75 mm. lata, ovata vel ovato-lanceolata, acuminata, membranacea, 
glabra, nervis 8. Petioli 1 cm. Stipulse 5 mm. longse, 8 mm. 
latse, integrse, basi auriculatse. Pedunculi steriles 15 mm., com- 
planati, recurvi; pedunculi doriferi 6 cm., graciles. Bractese 

3 mm., basi ssepe connatse. Capitula sine corollis 11 mm. 
Coroilse tubus 8 mra., glaberj lobi 1 mm., lineares, lobis secun- 
dariis ssepe adclitis. Eeceptaciilum hirsutum. Bracteohe spathu- 
lato-dliformes .—Nauolea sinensis, Oliver, in Hook. Ic. Pb 1.1956, 

China. —Ichang (Henry, n. 4501). 

29. UnCAEIA EHXIS^CHOPHYLLA, Miq. 

Internodia 45 mm. Folia 9 cm. longa, 4 cm. lata, elliptica, 
acuminata, basi attenuata, glabra, nervis 5-6. Petioli 12 mm. 
Stipulse 4 mm., bilobatse, lobis dliformibus. Pedunculi steriles 
12 mm., complanati ; pedunculi doriferi 35 mm., graciles. 
Bractese 4 mm., angustse. Capitula sine corollis 6 mm. Co- 
rollse tubus 7 mm., glaber. Stigma 2 ram. Calycis tubus bir- 
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SLitiis ; lobi 1 mm., obloiigi. Capsula3 4 mm., seasiles. Bnicteolm 
spatlmlato-liiiearea. — Uncmna {Mauclea?) rhjnGliophylla^ Miq. 
Ann. Mils, Lngd.-Bat. iii. 108. 

Japan.—(M iuimowicsi, Siebold). 

30. ITn CARTA nOArOMALLA, Miq. 

Eamuli avellanei, pubescentes; internodia 3 cm. Folia 8 cm- 
longa, 36 mm. lata, elliptico-lanceolata, long© acuminata, sub- 
coriacea, supra glabra, subtus sparse hirsutaj nervis S, supra 
depress!s, subtus prominentibus fulvis, tribiis infimis approxi- 
matis, divergeutibus, uervulis transversis parallelis, Potioli 

4 mm., birsuti. Stipula© 4 mm., bifidm, iobis linearibus birsutis. 
Pedunculi steriles 1 cm., compressi; pediiuculi floriferi graeiles, 
pubeseentes. Bractem 2 mm., parvte. Capitula siiio cor oil is 

5 nirn. Corolla) tubus 6 mm., sparse birsiitus. Stigma 2 mm. 
Calycis tubus 1 mm., birsutus j lobi breves, ovati. Eeceptaculuui 
birsutum. Bractoolm spathulato-bliformes.— U/homomaUa^ Miq. 
FJ. lad. Bat. ii. 343 ; Hook. f. FL Brit. Ind. iii. 30. U.pilosa, 
’Wall. List, u. 6108 c. 

E.E. India.—J yntea Hills (Wallich, n. 6108 c). 

MalasiA.—S umatra (Teysnianu). 

31. IJnCARXA LiEVIGATA, Hooh. f. 

Eamuli sparsim birsuti; iuternodia 4 cm. Folia 10 cm. longa, 

5 cm. lata, eiiiptica, acuminata, subglabra, nervis 6. Petioii 

6 mm. Pedunculi steriles 12 mm.; pedunculi floriferi 5 cm. 
Bractem parvse, connatm. Capitula sine corollis 9 mm. Corolla) 
tubus 8 mm., glaber. Calycis tubi pars inferior compresao- 
angulata, pars superior dilatata intua glabra vinosa, limbo sub- 
integro. CapBulm 8 mm., sesailes. Eeceptaculum dens© hirsutum. 
Bracteolm Bpatliulato-linoares.— If, Immgata, Hook. £. PI. Brit. 
Ind. iii. 30; Wnll. List, n. 01X1. 

India.— KbaBia (Lomami, n. 297; Griffith, alt. 1000 ft*; Clarke, 
n. 45023). Manipur (alt. 5000 ft., Watt, n. 7296). Tenasserim 
(Falconer ), 

32. Uhcahia sessilieetjotxts, Boxl, 

Internodia 5 cm,, subglabri; nodi birsuti. Folia 11 cm. longa, 
6 cm. lata, elliptico-obovata, abrupt© obtuse acuminata, coriacea, 
glabra, subtus glauca, nervis 5. Petioii 6 mm. Stipulse 7 mm., 
bifidge, lobis linearibus. Pedunculi steriles complanati; pedunculi 
floriferi 5 cm., ssepe ramosi. Capitula sine corollis 8 mm. 
CorollsB tubus 8 mm., glaber; lobi iutas pilosi. Calycis tubi 
pars inferior Mrsuta, pars superior cupularis extra birsuta intua 
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glabra, vinosa; lobi breves obtusi. CapsulsB 11 mm., sessiles. 
Eeceptaculum birsutum. Bracteolae spatbulato-filiformes.— JSf, 
sessiU/ructuSf Eoxb. Bl. Ind. i. 520; Hook, f. FI. Brit. Ind. 
iii. 30. JSFauelea scandeQis^ Eoxb. MSS., Ic. Ined. no. 1218 in 
Herb. Kew. 

India. —^Nepal (Scully). Sikkim (alt. 2500 ft., Hooker f.). Silbet 
(Hooker f. & Thomson). Bbotan (Griffith,'n. 2124, alt. 2000 ft.; Clarke, 
nn. 26441, 27980). Cachar (Keenan). Assam (Griffith, Jenkins). 
Chittagong (Hooker f. & T. Thomson). 

S.E. Asia. —Tonqnin (Balansa, n, 2677). 

33. TJngabia tomentosa, BG. 

Eamnli olivacei; nodi pnbescentes ; internodia 6 cm., sub- 
glabri. Folia 12 cm. longa, 65 mm, lata, ovata vel elliptica, 
breviter acuminata, coriacea, supra glabra, snbtus glauca in 
nervis ferrugineo-hirsuta, nervis 10, nervulis transversis pa¬ 
ra llelis. Petioli 14 mm. Stipulm 8 mm., integrae, obtusae, 
castanese, subpersistentes. Pedunculi steriles 1 cm., spinosi; 
pedunculi doriferi saspe ternatim ramosi. Capitula sine corollia 
7 mm. Corollae tubus 5 mm., extra tomentosus. Stigma 1 mm., 
ovoideo-clavatum. Calyeis ferrugineo-tomentosi, tubi pars su¬ 
perior cupularis; lobi breves obtusi. Bracteola filiformse.— 
Z7. tomentosa, DC. Prod. iv. 349. U, surinamensis, Miq, in 
Linnsea, xix. 129. Naaelea aculeata^ H. B. K. FTov, (Bren, et Sp. 
iii. 382. N, tomentosa, Willd. in Eoem. et Schult. Syst. v. 221. 
N. CJiinchonce, DC. Prod. iv. 347. N. ;polycepliala, A. Eich. in 
Mem. Soc. Hist. Hat. v. 289. Qlnchona glohifera, Pavon, ex 
DC. Prod. iv. 349. Ourouparia polycephala, Baill. in Bull. Soc. 
Linn. Paris, i. (1879) 229. 

Ameiuca iPciuiNOCTiALis, — Nicaragua (Tate, n. 387), Trinidad 
(Lockhart). Surinam (Splitgerber). 

34. Hnoabia gttianensis, J, F. QmeL 

Eamulorum nodi interdum hirsuti; internodia 5 cm., glabri. 
Folia 10 cm. longa, 6 cm. lata, ovata, acuminata, basi in petiolos 
aliquando decurrentia, coriacea, glabra, nervis 6-7. Petioli 2 cm. 
Stipulae 12 ram., oblongse. Pedunculi steriles uncinati vel spinosi; 
pedunculi floriferi 5 cm., terminales et axillarea. Bracteee 6 mm., 
integrte, Capitula sine corollis 18 mm. Corollse tubus 8 mm., 
ocbroleuco-villosus. Stigma 1 mm., ovoideo-clavatum. Fiores 
pedicellati. Calyx ferrugineo-pubescens; pars inferior 2 mm., 
pars superior 4 mm., infundibuliformis ; lobi breves. Capsula 
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liirsiitce, lon^e pedicellatje. BracteoliE 3 mm., filifoiines.-— 
nemk, J. B. Gniel. Bjst. Nut. (1791) ii. 970* U, aculeaia, "WiikL 
ill Usteri, Bel. Opiisc. But, ii. p, 200 (1799). Ourouparia 
gulanensis, A.ubl. PI. Giiian. (1775) i. 177. 

Amehioa Aithtbaijs Oalidior,—T rinidad (Oriigor). Orinoco” River 
(Spruce, nil, 92iil, 48ol). British Guiana (Appun, n. 900). Surinam 
(llostniaun, n. (510). Cayenne (Martin). Para (Spruce, u. 179), Brazil 
(Burelicll, nii. 8458,9070). Bolivia (alt. 2000 ft.,, Busby, n. 2104). 

Species a me nondum vises* 

IJncatita kemoeosa, Kofth. 

T'olia 11 cm, longa, 9 cm. lata, rotundato-ovata, brovitcr acii*- 
ininata, basi subcordata, supra glabi^a in uervo medio pubescentia, 
subtus liirsiitiuscula. Petioli 5 mm., semiteretes, supra piloBi, 
subtus piibescentes. Stipulu) ovata3, profunde bifidai; lacinim 
lanceolatu), supra glabriusculte, subtus basi fiisco-pilosii!. Ped- 
uneuli compreaso-tetragoiii, fusco-pubesceiitcs. Bracfcejc pubes- 
ceiites, lobis lanceolatis acumiuatis.— 'V. nemorosa^ Korth. Verb. 
Nat. Geseb. Bofc. p. 16G. 

Sumatra (Kortlials), 

■PlfCARXA Bernaxsii, Muell, 

Polia 18 cm. longa, 13 cm. lata, siibovata,, bi^eviter acuminata, 
basi rotundata, glabra, submembranaeea, breviter petiolata, 
iiervis 10. Stipulxe bifidxe. Peduiiculi 5 cm., inforne glabri, 
superne pubesceutes. Bractem brevissimjB. Calycis tubus se- 
riceus ; lobi 8 mm., liueari-oblongi, CapsiihD 22 mm,— 771 Ber-' 
naj/sii, F. Aluell. in Austral. Jouni. Pliurmac., Feb. 1886. 

New GuiJSfKA. 

Species a (jenere tJuearia axclmco, 

U. cirrliiflora^ Boxb. FI. Tnd, i. 520, omnino ucbulosa. 

77. (mrhfncha^ Mi(|. FL liul. Bat. Siippl. 539, sine flioribus ex 
exemplo in. Jib, Kewonsi conservato a Miejuel communicato, 
ost Wauclea oxyph/Ua. 

XI, yrandifolm, Baker, in Kow Bull. no. 109, p. 23, eat 77. pedi- 
cellatm inflorescentia, foliis alienis admixtis. 

27. inermis, Willd. in TJsteri, Delect. Opusc. Bot. ii. p. 199 (1793), 
eat Mitragyna africana, 

U, paucinerviSj Teysm. et Binn. Cat. Hort. Bog. p. 117, est nomen 
nudum. 

77. WalUchii, Korth, Obs. de Naucl. Iiid, p. 17, est nomen 
nudum. 



MB. 6 ^. B. HAYILATiTB : BETISIOB' OB THE NATJCLEEJ3. 93 


There is a flowerless plant from Brazil {Burcliell^ n. 8234) in 
several herbaria; it may belong to this Tribe, but if so it will 
«probably be a new genus. 

Another plant, which is represented in some herbaria by 
flowerless specimens {B. Broiim, April 1803) from Timor, may 
belong to this Tribe. The leaves are 29 cm. long and 12 cm. 
broad, oblong, rounded at both ends, hairy below. Petioles 2 cm. 
Stipules 25 mm., oblong, flat, but cohering at the bases. 

The following species was placed by M. Baillon in the Tribe, 
but more from a difflculty in finding a natural place for it than 
from its resemblance to any others of the Tribe; its flowers are 
unknown. 

Pabacepitaelis tiliacea, Baill. 

Typus (Berville n. ?) in Herb* Baris* 

Arbuscula 3 m. Polia 9 cm. longa, 8 cm. lata, cordata, acu¬ 
minata, coriacea, supra scabra, in nervis liirsutis, subtus dense 
fulvo-tomeutosa, nervis 4-7, petiolis 15 mm., rufo-tomeutosis. 
Stipulse 4 mm., interpetiolares, subpersisteutes. liamuli graciles. 
Pedunculi 25 mm., solitarii, terminates, bracteati. Capitula post 
anthesin 18 mm., flores pedicellatae. Bracteolce 3 mm., sub- 
lanceolatse. Calycis tubus parte inferior© subglobosi,, fulvo- 
tomentosfl, parte superiore brevi; lobi 2 mm., subtriangulares 
extra fulvo-tomentoai. Ovarium biloculare, placentis peltae- 
formibus. Semina 6-8, complanata suborbicularia.— Baracephaelis 
tiliacea, Baill. Adansonia, xii. 316. 

Mad A G ASC All. —Ambongo (Perviil<5 j . 


EXPLANATION OF THE PLATES. 

Plate 1. 

Bfeonia parviUora. Figs. 1-4. 

Fig. 1. Plant, natural size; fig. 2, flowers; fig. 3, stigma; fig. 4, ovules. 
(Figs. 2-4 enlarged.) 

Breonia atipulata. Figs. 5-7. 

Fig. 5. Portion of plant with inflorescence, natural size; fig. 6, fruit; fig. 7, 
seed. (Figs. 6 & 7 enlarged.) 
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Platb 2. 

Naucka stri(/om. Figs. 1~D, 

Fig. 1. Plant in bncl; fig. 2, tho sanio in flowor ; %. 3, flownr; ,flg. 4 calyx; 
fig. 5, si.igma; :fig, (5, longitudinal section of oTary; fig. 7, fruit, nat. size; 

fig. 8, fclie same, enlarged; fig. 9, seed. (Figs. 1, 2, & 7 natural size ; 

the otiliors enlarged.) 

Plate 3. 

Nauolea angitsUfoUa, Figs. 1-7. 

Fig, 1. Plant in bud ; fig. 2, the same in Howor; fig. 3, flower; figs. 4 & 5, 
calyx-lobes; fig. B, section of corolla; fig. 7, stigma. (Figs. 1 & 2 natural .size; 
the rest enlarged.) 

Plate 4. 

Miiragyna macrophylla. Figs. I-IO. 

Fig. 1. Flower, natural size; fig, 2, the same, enlarged; figs. 3 & 4^ 

bractooles; fig. 5, tip of petal; fig, 6, stigma; fig, 7, fruit, natural size; 

fig. 8, the same, enlarged; fig. 9, section of fruit; fig. 10, seed. (Figs, 1 & 7 
natural size; the rest enlarged.) 

Mitragym mhroHiipdacea, Figs. 11 & 12. 

Fig. 11. Braoteole; fig. 12, calyx. (Both figures enlarged.) 

Vnearia Iloolcm. Figs. 13-18. 

Fig. 13. Inflorescence, natural size; fig. 14, calyx and section of ovary; 
fig. 16, stigma; fig. 16, fruit, natural size; fig. 17, the same, enlarged; 
fig. 18, seed. (Figs. 13 & 16 are life-aize; the remainder are enlarged,) 

Uncana tonkinensis, (Figs, 19 &, 20.) 

Fig. 19. Bracteole; fig. 20, fruit. (Both figures enlarged.) 

SarcooephaluB esouknim. Figs. 21-24. 

Fig. 21. Flowers; fig. 22, section of calyx and ovary; fig. 23, stigm^; 
fig. 24, seed, (All enlarged.) 

Mina polyoephala, Figs. 26-31, 

Fig. 26. Flower; fig. 26, bracteole; fig. 27, calyxdobe; fig. 28, stigma; 
fig. 29, fruit; fig, 30, section of ovary; fig. 31, seed. (All enlarged.) 

Antitooephalm macrophyUm* Figs. 32-87. 

Fig. 32. Stipule, natural size; fig. 33, flower, natural size; fig. 34, the same, 
enlarged; fig. 36, calyx-lobe; fig. 36, stigma; fig. 37, section of ovary. 
(Figs. 32 & 33 natural size; the remainder enlarged.) 

Anthocephalus indicus. Figs. 38-43. 

Fig. 38. Stipule, natural size; fig. 39, flower, natural size; fig. 40, the same, 
enlarged; fig, 4l, calyx-lobe; fig. 42, stigma; fig. 43, section of fruit. (Figs, 
38 & 39 natural size; the others enlarged.) 
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The Adliosivo Dises of JSrmlla toluUlki A. Juss*' Bj J. H. 

BtittRACiK, M.A., Junior Assistant to,the Professor of Botany 
* in the University of Edinburgh. (Oomnmmcated by' Prof* 
J. Beetoaki) Paemee, M.A., E.L.S.) 

[Bead IStli February, 1897,] 

(Plate 5.) 

BiicinLA TOLtTBibis, A. Juss. (syn. U, sjpiaata^ Moq.), a Phyto- 
kccaoeoiis climber, is a native of Chili, first introduced into this 
country by Bridges, and hence known also under the name of 
Bridgeda, Hook. & Arn. (non alior.). 

Although by no means hardy, it is frequently found in gardens 
in this country as an ornamental shrub; in sheltered positions it 
flonrishes fairly well, and even bears flowers in exceptionally 
warm summers. It is usually found in cultivation trained up a 
flat wall, but this is obviously not its natural habit. If left to 
itself the branches fix themselves on to any available support by 
means of adhesive discs, borne immediately above the axils of 
the leaves. 

In the stem immediately opposite the base of the axillary 
buds there is a break in the continuity of the vascular ling, 
caused by the departure of the bud-bundles. A number of pith- 
cells, which occupy the normal position of the bundles at this 
point, become lignified in precisely the same manner as described 
in the case of Manihot GUmopii^ Mnell. Arg.^ It is suggested 
that the lignifioation of these cells takes place in order to 
strengthen the stem at this point, but it is equally probable 
that the cells (the walls of which are deeply pitted) may assist 
the transpiration current by forming a connecting bridge across 
the base:Of the bratmh'f - 

The discs which support the stem are, when fully developed, 
about I ip* long and i in* in breadth, each one converging to a 
point on the stem above the leaf and sending down a small 
projection on either side of the base of the petiole, and thus has 
the appearance of a slightly projecting, heart-shaped shield or disc 
(fig. !). It is, however, only those in actu^ contact with the 

^ Calvert & Boodle, * Aanals of Botaiij/ voU i. p. 58. 

t The result of a series of experifiaeuts recently rhade, with the object of 
tracing the imth of the transpiration current,'by means Of weak solutions of 
various stains, tended to show that tho former is the correct view. In all 
cases the lignified pith-cells opposite the bud remained unstained, while the 
normal conducting wood was uniformly coloured. 



96 


ME. J. H. BtrRBAGE OK THE 


support that attain these dimensions, although mere proximity 
encourages the formation and partial development of the discs. 
On branches which project freely into the open they are very 
small or altogether absent. The size of the organs is con¬ 
siderably modified by surrounding conditions—a damp position 
favouring their growth to a considerable extent, even when quite 
removed from proximity to a support. A warm sheltered position 
also infinences their development. Thus, in a specimen growing 
on the outside of a wall of a forcing-pit in the Boyal Botanic 
G-arden, Edinburgh, the discs were largely developed, occurring 
in various sizes just above the insertion of most of the leaves; 
while in specimens at Kew and Oxford, in more exposed situa¬ 
tions, they were absent except where in absolute contact with, 
or quite near to, the support. 

"When the disc is in contact with a support the leaf cannot 
occupy a normal position, but the lamina is brought out into the 
open by means of the ‘ twisting’ of the petiole. 

Development ,—The primary divisions in the development of the 
disc are initiated at an early stage of the bud. The organ is 
formed by division and subsequent growth of the cortical cells 
of the stem, and possesses no definite growing-point, as in the 
case of a lateral root. Tangential divisions first appear in the 
layers immediately below the epidermis, just above the axil of 
the leaf. Similar divisions spread gradually in the snbepidermal 
layers, towards the apex of the stem, and laterally. At the 
lowest point irregular divisions occur iu the deeper cells of the 
cortex, whiidi become divided up to form a strand of merismatic 
cells connecting the outer layers with the proeambial strand. 

As the result of these tangential divisions there is formed, 
immediately below the epidermis, a layer of columnar cells 
(PI. 5. figs. 2 & 3). The latter are uniform in size, larger 
and much more elongated than those below. They possess a 
large nucleus, and appear, in all respects, very similar to the 
cells of the epithelial layer of many secreting glands. Towards 
the centre the cells divide, forming a double layer. The second 
layer is not continuous over the whole surface, being always 
absent at the margin of the protuberance, and only irregularly 
formed in central positions (PI. 5, fig. 2 a). In the median 
line of that part of the protuberance nearest the leaf a series of 
elongated cells are formed, passing in a radial direction from the 
proeambial strand to within three or four layers of the columnar 
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cells. These eventually become the connexion between the 
vascular tissue of the disc and that of the stem (fig. 3). By 
irregular divisions and increase in length, similar elongated cells 
are formed in a plane at right angles to the connecting cells, 
thus forming a flattened plate running through the projection 
in all directions in a plane parallel to its free surface (fig. 4). 
These elongated cells are, for the most part, gradually differ¬ 
entiated into tracheides with scalariform thickenings. The vas¬ 
cular plate thus formed is thicker towards the centre, becoming 
thinner as the periphery of the projection is reached. The 
vascular tissue of the disc is thus connected with that of the 
stem at a point above the axillary bud, where a plexus is formed 
abutting on the lignified pith-cells, previously described (fig. 4). 
The cells immediately above and below the vascular plate of the 
disc meanwhile continue to divide and increase in size. The 
resulting pressure from w’ithin ultimately effects the rupture of 
the epidermal layer, w^hich thus is broken np, and eventually 
becomes exfoliated. The central columnar cells elongate rapidly, 
and, after the disappearance of the epidermis, they develop into 
hairs. The formation of hairs spreads from the central position 
gradually over the whole surface of the disc, thus completing 
the disruption of the epidermis, some of the cells of which are 
carried up on the apices of the hairs (see PL 5. fig. 5, e) . This 
kind of subepidermal origin of hairs is unusual * ; for example, 
in the “ suckers ” of Ampelopsis t, which have several points in 
common with the discs of Mrcillay the hairs spring from the 
epidermis alone, and not from a definite layer previously laid 
down beneath it. 

If at this point the disc be in contact with a wall or other 
suitable support, tlie whole organ increases in area and thick¬ 
ness, and the hairs grow to considerable length. The latter, 
coming in contact with the wall, adhere to it, in the first instance 

^ Some time after this paper was seat in, Yan Tieghem published in ‘ Le 
tfournal de Botanique ’ (February 1st, 1807) a paper entitled “ Origine exoder- 
miquo des polls post-staminaux des sepals chez les Santalac6es,” in which the 
formation of hairs from a subepidermal layer, and the consequent exfoliation 
of the epidermis, is described. The development appears to be precisely similar 
to that described above for the hairs of the discs of Ercilla. Hitherto no 
similar subepidermal origin of hairs has been observed, and Van Tiegheni 
cites the case of the Santalaeese as unique in this respect. 

t A. von Lengerken, “ Die Bildung der Haftballen an den Banken einiger 
Arten der Gattung Ampelopsis'* Bot. Zeit. 1885. 

LINN. JOUEN. —BOTANY, VOL* XXXIII. H 
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ty means of a mucilaginous secretion, such as described in the 
case of Ampelopsu^ and of many adhesive roots of Aroids, 
Mgus sp. &c,t 

This secretion takes place only at early contact, when it pro¬ 
trudes from the apices of the hairs and can be stained pink by 
the action of corallin. The hairs increase in length, forcing 
their way into crevices, and apparently eating into the substance 
of the support, probably by means of a solvent secretion. The 
wails of the hairs become considerably thickened, the protoplasm 
at the same time being gradually diminished, possibly being 
used up in forming the extra thickening of the wall. The cellu¬ 
lose wall is now gradually cuticularized, the cuticularization 
increasing as the disc grows older. The thickening of the wails 
gives considerable strength to the hairs, which bind the branch 
close up to the support, the disc adhering with considerable 
tenacity. If the latter be torn away, small disorganized par¬ 
ticles of the support are found embedded among the mass of 
hairs. 

Secondary changes in the Disc ,—The disc does not remain 
long in this condition, as changes soon occur which modify the 
nature of its structure. The walls of the cells immediately 
below the hairs become gradually suberized, down to within 
three or four cell-layers of the vascular tissue. In spite of this, 
the peripheral cells retain their protoplasmic contents for some 
time, eventually losing them, but retaining their original contour 
by reason of the thickened walls. 

A little later there appears in the cells below the corky layers, 
and just outside the plate of tracheides, a camlkm (Pi. 5. fig, 6,e), 
which forms a definite periderm of three or four rows of cells. 
This completely isolates the outer part of the disc from the 
vascular tissue. 

At this stage the disc is made up of the following tissues 
(1) somewhat collapsed, empty hairs, with thickened walls, below 
which are (2) several irregular layers of corky cells, in which 
raphides frequently occur. Still more internally lies (S) a re¬ 
gular periderm, springing from a phellogen which is separated 
by (4) three or four layers of small-celied parenchyma from 
(5) the plate of tracheides. The large parenchymatous cells below 

^ Darwin’s ‘ Climbing Plants/ p. 147. 

t P. A, P. 0. Went, “ Ueber Haft- mid Naerb-Wurzeln bie Kletterpaanzen 
nnd Epiphyten.” Ann. du lardin bot. de Bnitenzorg, voi. xii, (1894), 
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the vascular tissue of the disc gradually merge iuto those forming 
the cortex o£ the stem (fig. 6). The fact that the discs remain 
‘functional after the formation of a complete periderm seems to 
show that it is not merely the casting off of the disc, as is the 
case in those tendrils of Ampelopsis which do not come into 
contact with a support. 

The formation of Roots on the Disc, —Some discs growing in a 
moist atmosphere, after their periderm is completely formed, 
give rise to small roots. These arise from the cells helow the 
cork cambium, and force themselves out through the corky 
tissue above (fig. 7). In structure they resemble normal roots, 
having a rout-cap aud a well-developed large central cylinder 
which is in connexion with the vascular tissue of the disc, and 
thus indirectly with that of the stem. They entirely differ from 
the normal root, however, in that the outer layers of the root- 
cap and the whole of the cortical cells have thick suberized 
walls. This suberization takes place very early, so that the root 
is always completely surrounded by several layers of corky cells. 
The majority of the discs do not bear roots at all, while in some 
cases as many as six project from one disc. They grow to little 
more tlian half an inch and then remain stationary. There is 
no sign of these roots assisting in any way towards the support 
of the stem, and it is difficult to imagine what function they 
could possibly perform. 

In time, as the stem becomes thicker and heavier, the disc 
ceases to function, and by the friction of the branch against the 
support, the remains of the hairs and most of the original outer 
cells are worn away, down to the periderm formed by the cork 
cambium. Thus, on an old part of the stem, the position of the 
disc is indicated by a brown scar, which projects very little from 
the surface of the stem. 

Rudimentary and Ahortive Discs, —In addition to the normal 
functional discs there are many others, of no apparent service to 
the plant, in various stages of development and degeneration. 
The conditions governing the formation of these rudimentary 
discs vary. As already suggested, absolute contact seems to be 
necessary for full development, although proximity to the supp«mfc 
stimulates growth to a large extent. On the other hand, discs 
on branches which grow away from the support become propor¬ 
tionately smaller the farther they are removed from it. Since the 
leaves are arranged in a f spiral, and the internodes are compara- 

h2 
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tively aliorfc, a large number of functionless discs are only 
separated from the support by the thickness of the stem. Those 
discs on the other side of a stem which is in contact with a 
surface are often nearly as large as those which actually fasten 
the branch to it. In this case the development and subsequent 
changes proceed very similarly in both, with the exception that, 
unless in a very damp position, the hairs of the disc not in con¬ 
tact are shorter, and the formation of the cork camhiura takes 
place much earlier than in those discs applied to the support. 
It is difficult, howwer, to decide how much of this development of 
functionless discs is due to the action of moisture. In all cases 
the first stages of development are initiated much later than in 
the normal disc, and the further growth is much more irregular. 
In some the formation of hairs is confined to a small central 
area, the epidermis remaining intact over the greater portion, 
which projects but little from the stem. Small discs are occa¬ 
sionally formed on branches some way removed from any support, 
in which the hairs are fully developed—evidently stimulated to 
growth by moisture. Similarly, discs in various stages of corky 
degeneration may be found, but in all cases smaller than those 
near to the support. In some semi-developed discs the walls of 
the columnar cells become suberized, the epidermis still remain¬ 
ing above, consisting of empty cells with thickened walls. In 
this case the epidermis has probably been severely strained by 
the pressure from the growing tissues beneath it, which necessi¬ 
tates the formation of a corky layer, as a cheek to evaporation. 
On hranches excluded by position from proximity to a support 
or a damp medium, there are no traces of discs in any stage of 
development. 

The position of the discs in the axils of the leaves is appa¬ 
rently ill adapted for purposes of climbing. The twisting of the 
petiole brings the blade of the leaf into a more favourable posi¬ 
tion for the performance of its functions, but even then, in the 
case of a flat surface, some four out of six of the discs are of no 
use in supporting the plant, since the leaves are arranged in a 

spiral. The general appearance of the plant suggests a 
scrambling nature, and one well adapted for creeping among 
loose stones or climbing over larger shrubs. 

The vertical position of many of the leaves, their funnel-shaped 
lamina and grooved petiole with expanded sheath, suggest the 
possibility of the discs absorbing water, which must necessarily 
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be carried over them when rain falls on to the kmina. Beyond 
this coincidence, however, there is no evidence of absorption on 
.the part of the discs, and indeed the presence of the cork renders 
it impossible in the older ones. 

Summary .—The results arrived at may be briefly summarized 
as follows:—The adhesive organs are developed endogenously 
immediately above the axils of the leaves. Each is made up of 
a mass of parenchy ma, with a central plate of tracheides, in con¬ 
nexion with the bundles of the stem at the base of the disc. 
Hairs, which force their way into the crevices of the support^ 
are formed from a special layer of columnar cells beneath the 
epidermis, resulting in the exfoliation of the latter. After a 
time the walls of the cells in the external layers of the discs 
become suberized, a periderm being eventually formed from a 
definite cambium just outside the vascular plate. While abso¬ 
lute contact is necessary for complete development, discs of 
various sizes may occur some distance from the support, possibly 
stimulated to growth by a moist environment. A few discs give 
rise to small roots, hut, as the walls of the cortical cells are 
invariably suberized, they cannot function in a normal manner. 

'While there is no evidence to indicate that the discs function 
other than as climbing organs, at the same time a comparison 
with parasitic organs, such as those of Cuscuta^ suggests the 
possibility that the discs are not far removed from acting 
parasitically. 

I have to thank the Council of the Eoyal College of Science, 
South Kensington, for granting me the use of a table in the 
Huxley Besearch Laboratory, where this work was completed. 
I am also indebted to Professor Bayley Balfour for suggesting 
the investigation, and especially to Professor J. B. Parmer for 
his constant supervision during its progress. 


EXPLANATION OP PLATE 5. 

[a & ai=columnar cells j 5—strand of elongated cells; c=cork cambium; 
<2=: the disc; 6=epiderrms; foliage-leaf scar; 5=: vascular ring of stem.] 

Eig. 1. Portion of stem with leaves removed, showing discs (about natural 
size). 

Eig. 2. Transverse section of part of stem, illustrating development of disc. 
a Columnar cells, which give rise to hairs. 
b. Elongated cells, eventually forming the vascular connexion with 
the xylem of the stele. 
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Fig. 3. Similar section, showing development further advanced. 

Fig. 4- Eadial section, illustrating connexion of vascular tissue of stem and 
disc. 

Fig. 5. Transverse section, illustrating tho formation of hairs from columnar 
cells and the exfoliation of the epidermis. 

Fig. 6. Transverse section through old disc. The outer cells arc suberizod, 
and a regular periderm is being formed by a cork cambium. 

Fig, 7. Eadial section through portion of old disc. At t the tissue beneath 
the cork is giving rise to roots. 

Fig. 8. Similar section, illustrating the connexion of the vascular tissue of 
older root with that of the disc. 


On a TriclioieTma Parasitic on JPelUa efi^liylla. By W. G-. P. 
Ellis, Demonstrator in Botany of the University of Cam¬ 
bridge. (Communicated by Prof. H. Makshall Waed, 
D.Se., E.E.S., E.L.S.) 

[Bead 4th March, 1897.] 

(Plates 6 «&: 7.) 

At tbe Cambridge University Botanic G-arden tbe Liverworts are 
grown in red earthenware-pans, 12 inches long and 9 inches wide, 
kept in tbe Eilmy Fern bouse. Early in May 1896 a disease 
appeared in one o£ these pans in whieli the thallus of l^ellia 
epip^lld alone was growing. At one corner of tlie pan the 
thallx3s became diseased, as shown by its colour changing from 
green to a dull brown ; and this browning of the thallus extended 
centrifugally over the pan during May and June. 

I bad never before seen nor beard of any special disease of 
liverworts. They may often be found more or less covered with 
species of Oscillaria, especially when kept too damp and not 
sufficiently illuminated ; but here was a definite disease, ob¬ 
viously epidemic, and which spread centrifugally onwards with 
an ever-increasing margin over the pan (compare figs. 1 and 2, 
reproduced from photographs). Professor Marshall Ward sug¬ 
gested that I should examine this disease, and if possible ascertain 
to what it was due. 

For several days nothing further was observable beyond what 
has been described above; but on May 14th there appeared near 
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the margin of the diseased area small white downj patches (PL 6. 
■fig. 1) strongly resembling those of Tenicillimi when grown on 
•nutrient gelatine for class-work in the laboratory. One of these 
patches was carefully teased, and showed a dense mat of sep¬ 
tate mycelium from which very numerous aerial hyphse radiated 
outwards. Later these patches became bluish, again recalling 
JPenicillium ; but they then passed through a blue-green colour 
to a distinct sap-green. A teased specimen (PL 7. fig. 26) now 
showed numerous round greenish spores borne terminally in 
clusters on the aerial hyphm, which are therefore the conidiophores 
arising from the septate mycelium. These spore-bearing patches 
occurred chiefiy, though not exclusively, at the margin of the 
diseased thallus, though I never found them at that corner of 
the pan where the disease first appeared. 

My next step was to determine whether or not a similar 
mycelium was present in the thallus ; and, if present, whether it 
was intracellular or intercellular. 

The structure of FelUa thallus is easily made out from a 
transverse section. The extreme edge is usually only a single 
cell in thickness, though occasionally a double layer may be 
found. Proceeding towards the midrib,” the thickness increases 
to three layers of cells, of which the central layer is of large cells, 
covered above and below by the smaller, flatter, superficial cells 
that contain a larger number of chlorophyll corpuscles. A.t the 
midrib there may be as many as fourteen layers of cells, all con¬ 
taining a certain number of chloroplastids, which, however, are 
specially abundant in the upper superficial cells and those imme¬ 
diately below. At this region many of the cells of the lower 
superficial layer are prolonged into brown rhizoids. 

The progress of the disease could be easily traced in each piece 
of thallus. The oldest part was brown, but towards the apex 
the normal green colour of the thallus persisted. So general 
was this appearance and so suggestive of the entrance of the 
fungus by the older part of the thallus, that I could not help 
wondering as to its precise significance. Does the fungus live 
as a saprophyte on the dead thallus, and thence extend as a 
parasite into the living tissues ? or is this appearance associated 
with the fact that rhizoids are not yet developed at the apical 
parts, and is it by them that the fungus enters ? Such questions 
I hoped to be able to answer as the investigation proceeded. 
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I cut sections tlirough tie boundary-line so as to include in 
tlie section diseased tissue and a part of the apparently healthy 
thallus. In these sections I found the septate mycelium in the 
cells; and while some segments were full of granular, much 
vacuolated protoplasm, the other segments contained little, if any 
(see figs. 16-17). 

As the diseased area extended over the pan, new white patches 
appeared, always at some distance—as a rule about an inch— 
behind the margin, the intervening zone being occasionally 
covered (fig. 2) with a white cobweh-like mycelium, similar in. 
structure to that contained in the sections of the thallus. In all 
cases these patches underwent the change in colour from white, 
through blue-green, to sap-green. On May 25th zones were 
well shown on the pan; thus white spore-clusters appeared an 
inch or an inch and a half behind the margin of the diseased 
area, the intervening zone being covered with mycelium ; green 
spore-clusters formed a zone farther back, 1|- to 2^ inches from 
the margin, and hence about an inch from the white-patch zone. 
Thus it seemed that conidia were produced only when the 
mycelium had obtained sufficient nutriment from the cells of the 
host which had been killed by it. This appearance of zones was 
by no means constant: in other words, the period usually re¬ 
quired for the completion of the sap-green spore-clusters—eight 
days—^was not invariable; and hence later on wffiite, bluish, and 
green clusters were much closer together. In July, when almost 
the entire area was involved in the disease, green patches might 
be found almost at the margin of the diseased area ; but by this 
time the apparently dead thallus first diseased had commenced 
to grow again from certain points not really killed, as will be 
described later. 

The plan adopted was to first isolate the fungus, then to 
cultivate it, and next to show how it infected the host; and the 
following pages are based on the experiments conducted with 
these objects in view. 

I may say at once that the septate mycelium and the conidia 
indicated that the fungus was the conidial phase of some 
Ascomycete, whose resting stage I have not yet obtained. In 
the absence of phases other than conidial an exact identification 
is hardly possible; but the fungus seems closely allied to, if not 
indeed identical with Trichoderma, the conidial stage of a 
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Hypocrea *, long known, as a saprophyte, but in the present 
instance apparently associated with a definite disease. 

I remo'f^ed a few spores from spore-clusters on the bost by 
means o£ freshly drawn glass needles, and sowed them in 
hanging-drops of a nutrient solution made by boiling pieces of 
thallus and filtering-off and sterilizing the extract thus obtained. 
(I had already made trial cultures, and had found that the spores 
grow readily in drops of the juice squeezed out of the crushed 
thallus, diluted, but not sterilized.) Before entering into details 
I may say that other cultures were made in flasks, tubes, and 
hanging-drops of sterile 

(1) cold-water extract of the thallus; 

(2) boiling-water „ „ 

(3) nutrient gelatine, consisting of (1) containing gelatine; 

' (^) !> JJ (2) 3) 3) 

In addition I sowed spores, taken from the spore-clusters on 
the host, on fresh, healthy pieces of thallus, some of which were 
kept in the dark room, while others were allowed to remain as 
controls in the laboratory. Biually, I sowed spores from pure 
cultures on pieces of thallus, some from the Pilmy Pern house 
and in other cases on thallus obtained from a brook in the neigh¬ 
bourhood, where it grows wild and whence the original stock of 
thallus had been brought. 

My method of preparing the medium was as follows Pieces 
of thallus were thoroughly pounded in an earthenware mortar 
with a small quantity of clean white sand, and the whole then 
boiled in a beaker for about half an hour; then strained and 
filtered and added to well-soaked gelatine. The resulting nutrient 
gelatine was filtered and sterilized. Two-ounce flasks were pre¬ 
pared with a layer of nutrient gelatine about 1 cm. deep; and 
test-tubes containing 3-5 c.c. were, after complete sterilization, 
inclined, so that at the final cooling as large a gelatine surface as 
possible was obtained. Both flasks and tubes were infected by 
means of freshly drawn glass needles, and a daily record kept of 
all changes observed. The normal course of events was as 
follows:—In about 24 hours the point of infection could be 

^ Bor Trichoderma see Saccardo, Sylloge, toI. iv, p. 59; Bahenh. Krypt.- 
Plora, Nos, 2921-2926; Tiilasne, ‘ Select. Bung. carp. yol. iii. Tab. iii.; Schenk’s 
* Handbuch/ iy. p. 727 ; Harz, in Bull. Soc. Imp. des Nat. Mosc. xliy. p. 116; 
Berkeley’s ‘ Outlines,’ p. 357; Cooke’s ‘ Brit. Bungi,’ vol. ii. p. 774; Massee’s 
‘ Bungus Flora,’ iii. p. 295. 
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readily identified as an opaque cloudy spot on the clear jelly. 
This area extended, and with a lens a mycelium could be made 
out which penetrated deeper and deeper into the jelly, so that it . 
appeared to contain a sunk cup filled with mycelium. The 
gelatine was liquefied in the neighbourhood of the mycelium, and 
beyond the circular margin of the liquid the mycelium could be 
seen growing in, and at the surface of, the gelatine until the 
whole contents of the tube or flask were liquid supporting a mat 
of mycelium at its surface. This liquefaction extended during 
the week, and by the tenth day there appeared on the surface of 
the gelatine white patches, at first very small, then about the size 
of small pin-heads, and growing until they were 2 mm. or more 
in diameter, still retaining their original white colour. In about 
a fortnight these white patches became yellowish in colour, 
deepening to a dull orange and then to a dirty grey, which 
became bluish and greenish; later the patch presented a green 
centre suxmounded by a w^hite or greyish margin. "When teased, 
they resembled the patches formed on the host in all essential 
particulars. Later on, that is to say by the end of the third week, 
the patch had become quite brown, though the margin remained, 
as a rule, the dull grey of the whole of the younger patch. "No 
further change was noticed during eight weeks beyond the fact 
that fresh clusters appeared to grow out from the margin, so 
that in old cultures the outline of the cluster was very irregular. 
The above differed somewhat from the formation of the clusters 
on the host itself. This is well shown by a comparison of two 
cases. In case (1) a piece of diseased thallus was isolated and 
kept covered in a glass dish on the laboratory-bench among the 
flask- and tube-cultures, and therefore exposed to the same con¬ 
ditions of temperature, &c. On Monday, June 1st, mycelium 
could be faintly seen growing over the surface, recalling the 
cobweb appearance mentioned earlier (p. 104). On Thursday, 
June 4\th, the white patches appeared and were turning blue on 
the next day, and by Saturday, June 6th, a greenish tinge was 
observable, and they had attained their normal sap-green colour 
by Tuesday, June 9th. In all cases the outline of the patch on 
the host is more definite than in gelatine cultures. In ease (2) 
a tube was infected at 11.40 a.m., Priday, June oth, and the area 
of infection was well shown at 7.0 a.m. of the next day. By 
7.^10 A.M. on Thursday, June 11th, the gelatine was liquid, and 
numerous hyphas appeared on its surface producing a “ mouldy 
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appearance,” well sliown at 7.30 a.m. on Saturday, June IStli, 
At 6.48 A.M. on Monday, d une two small white patches 

.appeared and increased in size during the week, new and similar 
patches appearing day by day and similarly enlarging. By 
6.45 A.M. on Monday, June 22nd, the centre of the patch had 
acquired a distinctly green colour, which darkened until at 
6.50 A.M. on Friday, June 26th, it was quite brown and under¬ 
went no further change in colour. 

Prom these two instances spore-formation seems to occupy 
more time in gelatine growths than on the host. This seems to 
he due only to the fact that in the host there is a speedy ex¬ 
haustion of the material available, whereas in the cultures there 
is a much greater supply: hence, while a single cluster appears 
on the host, successive clusters appear on the gelatine. 

B[angiug“drop cultures proved more instructive than flask- 
and tube-cultures. I proceed thus in making them :—I beat a 
slide in a Eunsen-flame to clean and sterilize it; I then take a 
glass ring and heat it, and allow one edge to just touch the 
surface of some boiling paraffin. I then place the ring on the 
slide, and let the cell thns formed cool. The rings were cut 
from hard glass tubing about 15 mm. outside diameter and 9 mm, 
inside; both surfaces were ground and well polished; so that I 
had short lengths of the tubing 4 mm. long. I now take some 
well-cleaned, thin, circular cover-slips and heat them between 
strips of mica in the Bunsen-flame, and let them cool. I place a 
drop of sterile nutrient gelatine (p. 109) in the centre of the cover- 
slip, and sow in it a very few spores taken from the top of a spore- 
cluster with freshly drawm glass needles. I then invert the cover 
on the cell, in which I have put three or four drops of freshly 
boiled distilled water; and thus I have a few spores in a small 
hanging-drop of some medium, growing in a moist chamber. If 
I wish the culture to last for some.days, the cover-slip is sealed to 
the ring; but otherwise the polished surface of the ring permits 
of the sufficiently close approximation of the surface of the cover- 
slip. If I find my culture-drops evaporating or the growth in 
them seeming to require more moisture, I rest the slide for a 
minute or two on the tip of my finger, the heat from which 
vaporizes some of the distilled water, and this vapour is con¬ 
densed on the cover-slip, and my culture easily and satisfactorily 
moistened. By the kindness of Professor Marshall Ward, I was 
also able to use his improved form of cell for hanging-drop 
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cultures, described in bis paper on “ Gringer-Beer Plant ” (Phil. 
Trans. 1892). 

In a similar way spores were allowed to germinate in hanging- 
drops of water containing a small piece of Fellia thallus; those 
pieces being selected which were small and narrow and had 
rhizoids, being in fact the rejuvenation-shoots referred to later on 
(p. 116). The time required for germination varied considerably. 
In 65 hours after sowing some of the spores had undergone no 
recognizable change, others had swollen to double their diameter, 
and some had put out a germ-tube equal in length to the dia¬ 
meter of the swollen spore (figs. 9-12). And between these 
extremes all stages might be found in these cover-slip hanging- 
drop cultures, in wdiich an extract of the thallus was the culture 
medium used. In nutrient gelatine the resulting hyphse were 
much more luxuriant in 42 hours than in the 65 hours above. 
In one case spores had in nutrient gelatine put out tubes in 19 
hours equal in length to twice the diameter of the spore; and in 
yet another (Thursday, June 25th) spores had germinated and 
protruded hyphae in 16 hours with a length of four times the dia¬ 
meter of the swollen spore; this being the most rapid germination 
observed. In some hanging-drop cultures in which water was 
the medium used, as much as four days elapsed before the spores 
had swollen, and in some of these, germ-tubes were put out only 
after four days more. 

It was most interesting to watch the formation of the mycelium 
in hanging-drops, or perhaps I might call them hanging-films, 
of gelatine. The germ-hyp ha or hyphss branched repeatedly, 
septa being put in at more or less regular intervals; and the 
vacuolation of the protoplasm could he easily followed out. In 
my eyepiece I used a scale each division of which equalled 3*3 p ,; 
and I watched and estimated the rate of growth of the hyph®, 
the occurrence of the septa and branches, and other interesting 
points connected with the formation of the mycelium. Thus on 
Monday, June 1st, I found a hypha 280 divisions long as a result 
of 36 hours’ growth, and bearing several branches : I watched 
its tip for some time, and found it to grow at the rate of one 
division, i. e, 3*3 in each minute from 7.18 a.m. to 7.46 a.m., 
with three exceptions, when it occupied 1| minutes. The 
mycelium, the formation of which could be actually watched in 
these hanging-drops, resembled exactly that obtained by opening 
gelatine tubes and flasks, and mounting the mycelium growing in 
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the nntrient gelatine contained in them; and it resembled, too, 
that taken from the surface of the host or teased out from its 
tissues, with the exception that the cultivated mycelium had 
more protoplasm, and looked, generally speaking, plumper than 
the normal; but that seemed to me quite what might be ex¬ 
pected ; the occurrence of empty segments was more common, 
too, in the normal than in the cultivated mycelium. In the 
hanging gelatine-drop cultures cross connexions were numerous, 
and in some cases very complex (fii^s. 31 & 32) ; but in no single 
instance did I anything resembling the formation of Saft- 
orqanen or “ organs of attachment,” so common in similar cultures 
of Botrytis. This method of hanging-drop cultures demonstrated 
especially well the greater luxuriance of the growth in a more 
nutrient medium. Spores were found to grow better in gelatine 
consisting of a cold-water extract of the thallus containing 
gelatine, than in the extract alone, and better still in gelatine 
containing boiliug-water extract and which I call ‘‘nutrient 
gelatine.” 

After about three days’ growth the mycelium in these hanging 
gelatine drops shows a special form of branching; the terminal 
hyphae swell, their protoplasm becomes much vacuolated, and 
these hyphae put out a very large number of short thick branches 
which often give off numerous secondary branches, thus producing 
a complicated branching to which, from its appearance, the name 
“ coralliiie branching ” has been given (fig. 30). In such cases 
the cover-slip, when examined with the naked eye or simple lens, 
presented exactly the appearance of some of the tube-cultures in 
an early stage when examined from above. 

One special advantage of hanging-drop cultures is the eluci¬ 
dation of the formation of the spore-clusters in tube- and flask- 
cultures. After about eight to ten days’ growth there appeared 
on the cover-slip small white patches exactly similar to those of 
the gelatine surface in tubes and flasks. Under the microscope 
these patches were found to be composed of very iiiiraerous aerial 
hyphse, brandling freely, and radiating outwards from a patch of 
mycelium, which in a day or two became too dense to be made 
out. On these hyphse and their branches were produced terminal 
white and therefore colourless spores, which increased in size 
and whose wall became much more distinct. Just beneath and 
to one side of these terminal conidia appeared others, which also 
increased in size and definiteness of wall (figs. 27, 28,29), and in 



110 


MB. W, G. P. ELIiTS ON A TBTCHODEEMA 


tbiBway were produced clusters of spores like those of figure 26. 
Spore-formation was in some cases very slow indeed: tlius at 
6.35 p.M. on Monday, July 18th, I made a sketch of a small part 
from a hanging-drop culture, leaving the same part in the high- 
power field. At 6.35 a.m. on the next day, that is to say after 
twelve hours, I found that the only change was an increase in 
size of one conidium; no new conidia had appeared. As the 
spores increased in number the clusters became of course darker, 
that is to say more opaque, but there was also a change in colour 
that could be easily made out with the naked eye, and under the 
microscope was seen to be due to the fact that on approaching 
maturity the spores themselves acquired a green, a sort of olive- 
green, colour. Hence the whiteness of the young clusters is 
merely due to the air entangled between the branching aerial 
hyphm; the darkening is due to the increasing density caused 
by the repeated branching and the interweaving of the branches; 
the acquirement of the greenish and other tinges is due to the 
increase in number and the consequent collecting together of the 
spores and their approaching maturity. In slide-cultures the 
small clusters did not show the white margin found in tube- and 
flask-cultures but not found on the host 5 and this fact may indicate 
that the occurrence of this margin is associated with the greater 
supply of nutriment. This idea is borne out by the fact that in 
tube- and flask-cultures there were commonly produced around 
this margin new spore-clusters, so that in some cultures the 
cluster eventually acquired a considerable size and a very 
irregular shape. In many hanging-drop cultures the spores 
appeared imbedded in a bubble or drop of liquid, which fluid 
seemed to disappear w^hen the conidia were green and mature. 
The spores were certainly distributed actively^ for, as a rule, 
they were found adhering to the cover-slip; and were it merely 
a falling-off of ripened spores, they wmuld have tumbled iuto the 
water below, but instead they had been shot upwards and had 
adhered to the gelatine surface on the cover-slip from which the 
aerial hyphse were growing—and therefore downwards; hut in 
no case was the mechanism of the distribution made out, nor 
could I identify stalks by which the conidia had been attached. 
Yet the attachment was firm, for spores adhered when material 
was fixed and preserved in absolute alcohol ^ and in material that 
had been teased out and mounted in glycerine they adhered in 
clusters of from four to eight or ten, and all still attached to the 
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conicliopBore. There was also a distribution on the host, for 
towards the end o£ June and onwards the surface of the thallus 
.in the pan seemed to have received a copious supply of “ soot 
dew,” but on examination it proved to be only the spores shot 
off from the clusters and now distributed over the thallus. 

In some hanging-drop cultures in which watery extract of the 
JBellia thallus was used as the culture medium, I noticed a 
striking deviation from the growth described above, and which 
growth I feel justified, after many cultures, in considering 
“ normal.” This deviation occurred some days after germination. 
Spores were sown in the ordinary manner, and had after some 
days put out germ-tubes. As they were not in nutrient gelatine, 
I hardly expected them to produce a large nyycelium, but I 
found that the germ hypha neither branched nor formed septa 
but that its apex swelled, the contained protoplasm became more 
granular, and, in fact, a secondary spore (PI. 7. hg. 19) was 
produced, like those described by Plowright for uredospores, by 
Marshall Ward for Fythium and Fliytoplitlwra infestans, and by 
no means uncommon. 1 found, too, that these secondary spores 
might be interstitial as well as terminal (fig. 20) : thus in a 
cover-slip culture of spores in w^atery extract, I found both 
terminal and interstitial secondary spores, the latter closely 
resembling those so copiously formed in the mycelium of Mucor 
when grown for some days on nutrient gelatine. This secondary 
spore-formation went on also in the gelatine hanging-drop 
cultures, but only after several weeks, and after the formation 
of many conidia (see figs. 21-25). The formation appears to me 
to be associated with deficiency of nutriment, either by its 
absence from the medium or caused by the exhaustion of the 
supply by conidia-formation. 

A very interesting point to be learned from cover-sHp hanging- 
drop cultures is the fact that, in some cases at least, the spores 
will not germinate in the absence of a sufficient food-supply, and 
that in other cases the starved hyphae are roused into vigorous 
growth by feeding. Cultures in watery extract were started on 
May 28th, and by June 11th some showed that the spores had 
only swollen, and at most a very small proportion on any 
cover-slip had germinated ; in some cases a single spore only had 
germinated. Some of these cultures were fed with a section of 
Fellia thallus, the remaining cultures acting as controls. In one 
case the swollen spores put out hyph^, 50 to 100 divisions 
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(333 /i) long, in two days; and tlie result in anotlier instance was 
striking, a spore about the centre of the section having produced 
a branched mycelium with a total length of G40 /i, while a spore 
remote from the section had in the same time produced a single" 
liypha 7 n long; hence their growth had been arrested by the 
want of food, but the spores themselves had not been killed. A 
similar experiment was tried by feeding similar starved cultures 
with a drop of nutrient gelatine. The result was that in 40 hours 
after the feeding, some spores had put out hyphm 2”3~G-12 and 
30 divisions or 100 /i long; some had put out two germ-tubes ; 
and some hypbse bad two and three branches; while the cultures 
serving as controls, e. to which no gelatine had been added, 
still had the spores swollen only and no germ-tubes. 

Often in gelatine cultures after some days’growth I found the 
hypbse becoming much more attenuated and the protoplasm less 
abundant in the segments, this being also a starvation effect. 

I investigated the parasitic phase of this fungus by examining 
the diseased thalius, and by attempting to produce the same 
appearance in healthy thalliis brought from a distance and 
showing no trace of the disease. Some such pieces of thallus I 
infected directly with spores taken from the normal spore- 
clusters formed on the host, and others with spores from my own 
pure cultures. Details of these experiments will be given later. 

Careful examination of a very large number of sections of the 
thallus showed that the mycelium was intracellular. Though in 
several instances it appeared that hyphse might also be inter¬ 
cellular, yet, as I saw no sign whatever of any baustoria, I feel 
satisfied that the mycelium is entirely intracellular. The 
mycelium was most abundant in the superficial cells or those 
immediately beneath them, though it was by no means rare in 
the deeper parts of the thallus. In some sections it was very 
abundant in the neiglibourhood of the antheridia, but in other 
cases there was no preponderance of mycelium in such regions. 
So very many sections showed hyphm at the base of the rhizoids, 
as to raise the question whether the infection of the host was by 
way of the rhizoids, but I think the balance of evidence is against 
this idea. In several cases hyphm were found within the rhizoid 
passing along towards its tip but not reaching it, and thus 
growing from the thallus up the rhizoid, rather than having come 
from an infecting spore. I even tried to get the direct infection 
of the rhizoids : I mounted small pieces of the thallus bearing 



PAEASITIO OlSr PELLIA EPIPHYLI/A. 


113 


many rbizoids (really the rejuvenation shoots described on 
page 116) in hanging drops o£ water containing many spores, and 
kept them under observation for three weeks, hut no single 
instance did I see of a germ-tube piercing the rhizoid wall, i. e, 
o£ penetration of the rbizoid wall from toitliout. Similar hanging 
drops well showed the power of hyphfB to penetrate the rhizoid 
wallfro7nwithin, and to grow out from them, but in this case these 
hyphse had been nourished at the expense of the contents of the 
rhizoid. This question of infection by the rhizoids seemed to me 
so important that I gave special attention to it. In very many 
sections I found mycelium at the base of the rhizoids, but I could 
not follow the hyphm into contiguous cells. I had been so much 
struck with the constancy of the progression of the disease from 
the older and rhizoid-bearing part of the thallus towards the 
apical region free from rhizoids, and I had so often found in 
hanging-drop cultures of small pieces of thallus in water that 
while the spores towards the upper surface had not even swollen, 
those near the rhizoids had germinated and their germ-tubes 
had encircled these rhizoids (pointing to some cliemotactic in¬ 
fluence), that I could not help thinking that, even though I had 
specially noticed the cobweb-like mycelium on the upper surface 
of the thallus (see fig. 2), I should fiud that infectiou was by the 
rhizoids, and that the fungus was a saprophyte, which by feeding 
on the dead rhizoid had become educated up to a parasitic phase 
and thus enabled to extend to and to kill living cells. But I can 
find nothing w'hatever to support this idea of direct infection by 
rhizoids. 

In many hanging-drop cultures of small pieces of thallus in 
water I had found that its cells were brown near germinating- 
spores or their germ-tubes, that they resembled in fact cells of 
the thallus just at the margin of the diseased area: the walls 
were brown, the protoplasm shrunken, and the primordial utricle 
collapsed; the cbloroplastids had lost their colour and had 
become massed together. I endeavoured to produce this 
characteristic appearance of the disease and to locate the exact 
point of infection. I kept pieces of thallus in small, covered 
glass dishes, and directly infected them with spores removed 
from the clusters on the host by freshly-drawn glass needles. 
Some were kept in the laboratory dark room, while others were 
left in the laboratory. The thallus became diseased, but no 
difference in the time required for infection was recognized, the 
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only difference in fact being that, while in the thallus in light 
the brown patches of cells produced by the infection were close 
together, making indeed a continuous though rather diffuse 
patch, in the thallus kept in darkness such brown cells were 
more separated, owing possibly to the elongation of the thallus 
due to the absence of light and tbe consequent attenuation of its 
individual parts (see Pi. 6. figs. 6-8). I carefully sterilized some 
fine eameldiair brushes by boiling them for some time in a test- 
tuhe. I allowed the fine point to just touch the spore-cluster, 
the spores thus removed being painted on the thallus, and 
each h’usli boiled before again being used. This precaution of 
removing spores only is very necessary because, especially if taken 
from a culture, a certain amount of some nutrient substance might 
otherwise be taken, and, as de Bary* has shown, saprophytic 
fungi started in nutrient solutions may become parasitic. I tried 
this efiect in several cases, and found that where the spores were 
mixed up with a drop of gelatine before applying them to tbe 
JBeUia, the thallus became diseased much earlier, the infection 
therefore being hastened by this nursing up of the spores. 

The time necessary for the manifestation of the disease as a 
result of direct infection varied considerably: thus while at the 
end of May four days (26th to 80tb) sufficed for the appearance 
of the characteristic brown colour of tbe diseased thallus, 
towards the end of June fourteen and even sixteen days were 
necessary for a similar development of the disease. Can it 
be that this fungus is specially virulent in tbe early days of its 
parasitic phase ? The original pan seems to point to some such 
loss of vital activity, for while at an early period the rate of 
extension of the disease was rapid—^the diseased area having 
increased by an inch radially between Saturday, May 30th, and 
Monday, June 1st—during July there was very little change in 
appearance, the fungus in fact seeming to have exhausted itself, 
and the host actively rejuvenating. 

My cliief difficulty was the procuring of a section that would 
show the actual infection of the host. Pieces of thallus were 
carefully infected with spores only, and after the third day 1 cut 
day by day transverse sections of the thallus and horizontal 
sections, removing the superficial cells so as to try to get the 
point of infection in section and in surface view. I found that 
many spores had not germinated by the fourth, eighth, and even 
fourteenth day, and the irregularity of germination reduced my 

* Oomp. Morph. & Biol, of Fungi, Mycetozoa, and Bacteria, p. 381, 
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cliaBce of success. Alar^^e number of mr sections sbovred clearly 
that direct infection liad occurred; single isolated cells of the 
superficial layer presented the cbaraeteristic brown collapsed 
appearance. I could repeatedly trace a hypha from a spore to a 
browned superficial cell, from which cell I could trace a hypha 
through the next cell towards the central tissues, but I could not 
demonstrate the continuity of these two pieces of hypha. I 
felt perfectly sure that the obtaining of an ideal preparation was 
only a matter of time; and I continued to cut, mount, and examine 
in water sections of the thallus that I had infected from the 
spore-clusters on the host and from tube cultures. At this 
juncture Professor Marshall Ward advised me to mount my 
sections in a one-per-cent, solution of potash; and I cannot say 
too much in favour of such a practice, for I feel confident that 
much of my labour would have been spared by its use, and I 
should have thereby saved much time and valuable material. 

However, on Tuesday, July 14th, I obtained among many others 
the preparation shown in PI. 7. fig. 33, which is specially interesting 
as the thallus from which it was cut had b;-*ea infected from a t ibe- 
culture. My preparations, therefore, demonstrated the parasitism 
of the fungus, for I had taken its spores from the host, had 
cultivated the fungus, and with the spores from a pure culture 
had been able to infect the host-thallus and to produce on that 
thallus the appearances characteristic of the disease, and had 
traced the actual infection of the host through its upper surface. 
Such infection can only be parasitism. All the cells were alive, 
the only sign of approaching alteration being the brown tinge 
of the wall and this due to the enzyme produced by the spore 
and its germ-tube: there was no nursing of the fungus on dead 
matter, and I had been very careful to place spores only on the 
thallus with no admixture whatever of any nutrient material. 
The thallus remaining after material for sections had been 
removed was allowed to live on in the laboratory to see if it 
would show the same macroscopic optical characters of the 
disease, and whether the disease would spread along the thallus 
as in the original cases,—and it did so. 

I have therefore been able to satisfy myself that a saprophytic 
fungus has taken on a parasitic phase. It is by no means an 
uncommon experience. Borne three years ago I saw a very good 
instance of the same phenomenon at the Cambridge Botanic 
Garden, where spores of Botrytis^ growing on a dead twig of 
Beherainia, had fallen on to a leaf of Adnopsis immediately 
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"below, and bad produced on this leaf an appearance that 
exactly resemhled the ravages of a jBeronos^ora, hut was really 
due to the parasitic Botrytis^ which I allowed to form its conidia 
so as to remove any possibility of doubt. 

At or near the growing-points of Bellia^ and leas often on the 
margin pf the browned, apparently dead thallus, there appeared 
small green outgrowths (PL 6. figs. 3, 4, and 5). These grew and 
produced elongated slender branches of the thalliis, forming in 
fact the rejuvenating shoots that supply such favourable material 
for sections to demonstrate the direct infection of the host. 
Anybody who has passed their hand over a close-growing patch 
of Pellia has probably seen thrown off from the thallus small 
isolated pieces each capable of independent existence and growth, 
and resembling in fact the bnds on Lyeopodium Selayo stem, and 
the bulbs and bulbils of higher plants. These rejuvenating 
shoots are probably related to, if not morphologically identical 
with, these propagative shoots, and were readily produced by 
beeping a piece of thallus moist in a covered glass disli. They 
seem to arise from the apical embryonic tissue, but whether such 
tissue is capable of withstanding the general disease of the thallus 
I cannot say. May it not indeed involve the whole question of 
predisposition ? for here is an instance of the immunity of 
vigorous living cells towards a fungus, to whose attacks older, 
less vital ceils have become an easy prey. 

I am very glad of this opportunity of acknowledging the very 
great assistance so kindly given me. To Professor Marshall 
"Ward I am indebted for much information, for suggestions, and 
help as difficulties arose. I owe thanks also to Mr. B. I. Lynch, 
P.L.S., Curator of the Botanic Garden, Cambridge, and to his 
foreman, Mr. G. Lamb, for their kind assistance in so 3 nany 
ways and for providing me with that supply of material in good 
condition, so essential in any investigations of this kind. 

Eummary. 

The thallus of Bellia epiphylla was found to suffer from a 
disease evidently epidemic in nature, caused by a fungus whose 
septate mycelium was found in the tissues of the host. The 
fungus was isolated and found to be the conidial form of an 
Ascomycete, and from its structure and conidia, and life-history 
as far as it could be made out, it appears to be similar to, if not 
identical with, the Trichoderma-phase of Sypocrea, but no 
Testing-stage has yet been found. It was cultivated on nutrient 
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media, and spores from a pure culture when applied to healthy 
thallus produced in it a disease like that of the original thallus. 
By means of sections the direct infection of the host by its 
upper surface was followed out and the parasitic nature of the 
fungus established. 

EXPLANATION OP THE PLATES. 

Plate 6. 

Pig. 1. Appearance of a pan of JPellia ejpiphylla on May 14th, 1896. The hole 
on the side is due to the removal of a sample of the thallus at the 
margin of the diseased area. Prom this hole the diseased area 
extends, and near that margin towards the centre of the pan are 
several small white spore-clusters in an early stage of development. 
Pig. 2. Appearance presented by the pan on June 5th, 1896. The greater 
part of the area is now involved, and the mycelium is extending over 
the surface of the part last attacked. On the diseased tissue spore- 
clusters, both white and green, are numerous, and at the parts first 
attacked rejuvenation shoots (compare figs. 3 & 5) have appeared. 
Pigs. 3-5. Examples of the rejuvenation shoots produced on the thallus of 
Pellia, killed by its parasite THchoderma, 

Pigs. 6 & 7. Pieces of thallus of Pellia, showing the small diseased areas pro¬ 
duced by brushing spores of Trickoderma on the upper surface a 
fortnight earlier. 

Fig. 8. A piece of thallus similarly infected but kept in a dark room for the 
fortnight. 

Plate 7. 

Figs. 9-15. Germination of the spores of Trichoderma, some with two germ- 
tubes. 

Pigs. 16-18. Hyphce of Trichoderma, some segments' containing vacuolated 
protoplasm while other segments are empty. 

Pigs. 19 & 20. Formation of secondary spores, terminal and interstitial, of 
Trichoderma in cold-water extract of PeUia epiphylla thallus, in a 
coverslip culture two weeks old. 

Pigs. 21-25, Formation of secondary spores in a gelatine hanging-drop culture 
of Trichoderma, during its fourth week of growth and after the 
formation of conidia. 

Pig. 26. Oonidia and conidiophore removed from a spore-cluster of Trichodmuia 
grown on the thallus of Pellia epiphylla. 

Figs. 27-29. Stages in the formation of the terminal conidia of Trichoderma in 
gelatine hanging-drop cultures. 

Pig. 30. “ Coralline branching ” in hanging-drop cultures. 

Pigs. 31 & 32- “ Cross connexions ” in hanging-drop cultures. 

Pig. 33. A preparation, illustrating the direct infection of PelUa thallus by the 
germ-tube of a spore of Trichoderma, and the discoloration of the cell- 
wall, caused by the enzyme produced by the germinating spores and 
their germ-tubes. 
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On the Origin of Transfusion-tissue in the Leaves of G-ymno- 
gpermous Piants. By W. 0. Woesdell. (Communicated 
by 33. II. Scott, P.B.S., E.L.S., Hon. Keeper of the JodroU 
Laboratory, Boyal Oardens, Kew.) 

[Bead 18tli March, 1897.] 

Thebe is a species of conducting-tissue occurring in the green 
parts of certain plants which for long has been known by the 
name of transfusion-tissue^ It occurs principally in the leaves of 
Grymnosperms, but is not exclusively confined to this group of 
plants. It is found most usually in direct connexion with a 
vascular bundle, and extending out from this among the cells of 
the surrounding parenchyma, and consists of tracheides, short 
and parenchymatous in shape, which are often accompanied by 
bast-cells. It doubtless serves as a secondary conducting-tissue 
for those leaves w’-hose vascular bundles are few or widely 
separated, and are not supplied with a complex system of veins 
such as is found in Dicotyledonous plants. It is most abundantly 
represented in the leaves of Conifers, where it is universal j it is 
also found in the leaves of nearly all Cycads. In these two 
orders of plants the transfusion-tissue occurs almost always in 
lateral connexion with the vascular bundle. But it is also found 
in a few genera all round the bundle, in others on the outer 
periphery of the phloem, and in others again opposite the xylem. 

As regards the origin of this tissue there are various views: 
some consider that it forms part of the conducting-tissues of the 
vascular bundle to which it is attached; others consider that it 
belongs to the parenchymatous ground-tissue of the leaf; finally, 
the Drench botanist, Yan Tieghem, maintains that it is part of 
the pericycle surrounding the bundle. While the latter view 
may be perfectly correct as far as the ontogenetic origin of the 
elements composing this tissue is concerned, nty own investi¬ 
gations go to show that, phylogenetically, this tissue has an 
origin agreeing with that assumed by the first of the above views, 
viz. from the vascular bundle itself, though in 'a manner very 
different from what the authors of this view suspected. 

I will first of all describe the structure of a bundle from an 
ordinary foliage-leaf of a Cycad, so as to pave the way for my 
subsequent remarks. It is well-known that the vascular bundles 
of the leaf of Cycads have a structure peculiar to this order and 
not found in any other living group. of plants. Towards the 
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dorsal (lower) surface of the lamina is placed the phloem; next 
comes the ordinary xylem, which is formed by the cambium in a 
, centrifugal manner ; on the inner side of the secondary wood 
there may or may not be a few elements of primary centrifugal 
wood, and then comes the protoxylem, consisting of narrow, 
elongated, spirally- or reticulately-thickened elements. Further, 
beyond the protoxylem, i. e. between this tissue and the ventral 
(upper) surface of the leaf, occurs another strand of xylem, 
primary in origin, and of much greater development than that o£ 
the centrifugal wood: this is centripetal in development, L e. its 
elements are formed successively from the protoxylem towards 
the ventral (upper) surface of the leaf ; it is characteristic of the 
Cycadese. In the petiole the structure of the bundles is the 
same though their orientation is different. 

In all other G-yiimosperms and in Angiosperms this tissue is, 
so far as hitherto observed, completely absent from the vascular 
bundles. JNo trace of any such tissue has been found either in 
the leaves of the Coniferse or of the G-Jietaceoe. In all these 
cases the whole of the wood has been regarded as centrifugally 
developed. 

In investigating the structure of the cotyledons of some 
seedlings of Gingko hiloba^ grown in the Euyal Grardens, Kew, 

I observed a most interesting point in regaid to the minute 
structure of the vascular bundles, a pair of which traverse each 
cotyledon. In shape, as seen in transverse section, each bundle 
was curved, having the form of an arc of a circle. The phloem 
was very greatly developed. There was a cambium which, on the 
side of the xylem, had cut off but a very few elements; and to 
the inside of tiiis lay the small group of protoxylem. On the 
ventral side of the protoxylem, however, and directly opposite 
the latter, there were yet other tracheides pre.^ent, which, by their 
position and relative development, I determined ti be none 
other than the equivalent of the centripetal xylem as it occurs 

* The terns “ centrifugal” and “ centripetal,” applied to the development of 
the parts of the bundle, are used with reference to the centre of the stein, in 
such a way that, in the case of the xylem, starting from the first-formed trachea) 
(protoxylem), elements formed successively nearer the phloem {i. e, towards the 
outside of the stem) are called centTifuyal^ and those formed successively in the 
direction away from the phloem e. towards the centre of the stem) are said 
to be developed. The same terms (“centrifugal” and “centri¬ 

petal ”) are applied to the development of the bundles of the leaf what 0 \er may 
b e their orientation. 



120 MB. w. c. WOESDBLIf 0 ^ TEAlirSEITSIOK-TlSSITE 

ia the hundles of the leaves of Cycads. Moreover, these 
tiMclieides were very much scattered. In proportion as they 
receded further from the protoxylem towards either side of the 
bundle, they attained a greater diameter and, what more 
especially distinguished them, they were provided with reticulate 
thickenings on their broad transverse walls. In fact, they 
presented very much the appearance of the tracheides composing 


Fig. 1. 
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Transverse section of vascular bundle from the upper part of the cotyledon of 
GingJco oibha. y?A=pbloem; =protoxylem ; centripetal xylem; 
=transfusion-tissue. 

the transfusion-tissue in the leaves of Ooniferse. One or two of 
these tracheides which most completely resembled transfusion- 
tissue were situated quite on the side ofthebundle and bordering 
on the phloem. In longitudinal section a most evident transition 
was seen between those tracheides nearest the protoxylem, which 
are elongated and narrow in shape, and the^se farthest removed 
from the latter, which are short and broad and in every way 
similar to the elements of the transfusion-tissue in Coniferous 
leaves. 

In the bundles of the petiole of the foliage-leaf of Gingho 
there is a great development of the secondary centrifugal wmod. 
Bat here also, on the inner or ventral side of the protoxylem, 
were seen two or three small tracheides of centripetal xylem. 
On the side of the bundle at the level of the phloem a few 
elements of typical transfusion-tissue were observed. 

A study of the structure of the bundles in the cotyledons of 
Ogcm revohda revealed something very similar to the above 
Here, as in Gingho, there was a relatively small development 
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of the centrifugal, but a great development, on the contrary, of 
the centripetal xylem. Here also could be distinctly seen a 
.transition between the elements nearest the protoxylem, which 
were quite small, and other tracheides, of great diameter and 
with bordered pits on their transderse tvalls, which occurred 
scattered in the ground-tissue, often at a considerable distance 
from the bundle. It was interesting to see how some of these 
tracheides extended round towards the phloem. 


Fig. 2. 



Transverse section of vascular bundle from the upper part of the cotyledon of 
Cycas revoluta, jp^=phIoem; jpa?=protoxylem; centripetal xylem. 

In the leaves of some of those Coniferse which approach 
nearest to Ginglco, such as Qeghalotaxm and Taxus^ I observed 
tracheides on the ventral side of the protoxylem, which, by tbeir 
position and general character, may be considered as equivalent 
to the centripetal xylem in Gingho and Ggcas, After a rather 
extended investigation, I came upon similar instances in the 
leaves of Dammara^ Araucaria, Widdringtonia, and JBinus. 

Collating these facts with the structure as we have long 
known it of the vascnlar bundles of the leaves of Conifers and 
Cycads generally, it appears to me that there is a clue to be 
found as to the origin of tbe transfusion-tissue in these plants. 
This tissue, as seen in the cotyledonary bundles of Ggcas and 
Ginglco, is clearly an extension, towards tbe sides of the bundle, 
of the centrijgetal xylem of the latter. It is the successive, 
unlimited, centripetal development of the tracheides of rliis 
tissue which affords, as it were, the first start which has even¬ 
tually culminated, in more modern plants, in the characteristic 
transfusion-tissue at the side of, or in various positions around, 
the vascular bundle. The transfusion-tissue, e. y., of Coniferous 
leaves is not, as some have supposed, a distinctly new tissue 
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derived from the parenchyma o£ the ground-tissue of the leaf, or 
even of the pericyclic cells; nor is it, again, as others have 
imagined, the equivalent oF a lateral vein or branch of the bundle. 
The conclusion at which I have arrived is that this tissue is a 
direct derivative of the centripetal which normally occurred 


Pig. 4. 

ph px 





Fig. 3. Transverse section of vascular bundle of the leaf of Taxus hacoafa, 
phloem; p,r=protosylem; centripetal xylem ; a^'-^rscentri- 
fugal xylem. 

Fig. 4. Longitudinal section of vascular bundle from the leaf of Dammam, and 
two elements of transfusion-tissue. phloem ; p.t=protosy]em ; 

= centripetal xylem; centrifugal xylem; f/= transfusion- 

tissue. 

as an important part of the vascular bundle in the ancestors of 
the plants concerned (for which fossil plants afford ample 
evidence). But as, in the course of time, the centripetal xylem 
of the bundle disappeared, as having become a useless tissue, the 
origin of the transfusion-tissue, which has persisted as a highly 
useful portion of the bundle, has become almost completely 
obscured. 

[The figures illustrating this paper are drawn quite diagram¬ 
matically. At some future time I hope to publish a more 
detailed investigation of this subject, accompanied by fully- 
elaborated and accurate figures, 
dune 15,1897. 


W. C. W.] 
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On tlie Evolution of Oxygen from Coloured Eacteria. By 
. Aleeed James Ewart, E.Sc., Ph.E., 1851 Exhibition 
Scholar, formerly Demonstrator of Botany in IJniversity 
College, Liverpool. (Communicated by Prof. J, Beyholds 
Gbeeh, D.Sc., E.E.S., E.L.S.) 

[Bead 15fcli April, 1897.] 

The relations of Bacteria to oxygen exhibit some of the most 
interesting and important phenomena of biological science, for 
in obligate aiiserobic Bacteria we are confronted with plants 
the respiration of which is apparently quite different from that of 
ordinary plants or animals. An explanation of the phenomeoon 
of anserobism, which has been put forward by Pasteur, is that these 
organisms have the power of bolding a supply of reserve oxygen. 
This bypotliesis, however, fails to explain the existence of 
anmrobic Bacteria, to which the presence of only a slight amount 
of oxygen is extremely injurious. In addition, Hesse ^ has 
shown that anaerobic Bacteria in the absence of all free 
oxygen evolve CO^ in such amount as can only he explained by 
supposing that tlie oxygen thus evolved is derived from the 
stable oxygen containing compounds in the nutrient medium. 

Beyerinckt, arguing from the lact that phosphorescent 
Bacteria may continue to show phosphorescence for an hour or 
more after all oxygen has been absorbed by sodium hyposulphite, 
concludes that these organisms are exceptional in possessing a 
store of combined oxygen, present in sufi&cient amount to permit 
of respiration and phosphorescence continuing fur a short time 
after all supply of external oxygen has been cut off. This does 
not, however, appear to be any reason for considering this 
phenomenon to be anything more than a manifestation of what 
is generally known as intramolecular respiration. Beyerinck 
also concludes that ana3rohic Bacteria require ultimately for the 
continuance of their iile and vegetative activity a slight store of 
oxygen, and that this oxygen can he handed on from generation 
to generation. If held in such a maimer its presence is impos¬ 
sible to detect, and, indeed, Beyerinck’s statement amounts to 
little else hut saying that combined oxygen is a constituent of 

^ E. Hesse, “ Ueber die gasformigen Stoffwechsel-Producte bexm Wachs- 
thura der Bakterien,” in 2eitselir, f. Hygiene, Bd. xv. 1893, p. 17. 
t M. W. Bejerinck, in Archives H6erlandaises, xxiii. pp. 416-427. 
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bacterial plasma. If, however, the oxygen were held in a loose 
and readily available form, occluded or in loose chemical com¬ 
bination, it should be possible to detect the presence of such 
oxygen by chemical, physical, or biological methods. 

The fact that certain coloured Bacteria can, when exposed to 
light, evolve traces of oxygen has now for some time been 
known. Engelmann * has described a motile green bacterium, 
which possesses a faint power of assimilation, and also states 
that the same power may be shown by the ‘‘ Purpur-Bakterien,’^ 
in which not chlorophyll but a dilfererit pigment, “ Bakterio- 
purpurin,’^ having a totally different absorption spectrum to 
that of chlorophyll, is present. The main absorption of bacterio- 
piirpurin takes place in the ultra-red; and Engelmann has 
succeeded in establishing the fact that the red Bacteria are 
capable of relatively fairly active assimilation when exposed to 
the invisible ultra-red heat-rays. 

Since Engelmann no other author has published anything 
bearing directly on this question, though such epoch-making 
researches are naturally always in need of confirmation and 
corroboration. Many other Bacteria also are coloured or have 
the power of forming pigments; but the question as to what the 
utility of these pigments may be has never been answered 
satisfactorily, and has only in a very few cases even been 
attempted. 

Thus Beyerinck t considers that in what he terms parachromo- 
phorie Bacteria the pigment is to be regarded as an excrete 
waste or by-product of destructive metabolism. The same is 
probably the case with the chromoparic Bacteria {Bacillm 
cyaneo-fmeus^ B. cyanoyenus, B. pyocyanem, B» virescens, 
B* prodigiosus). On the other band, in chromopboric Bacteria, 
in which Beyerinck includes the green, red, yellow, and brown 
Bacteria, which do not fluidify gelatine, the pigment, since it 
forms an integral part of the bacterial plasma so long as this is 
living, must have an important biological meaning. On© possi¬ 
bility is that the pigments in these cases are assimilatory 
pigments like chlorophyll, etiolin, and hacterio-purpurin. It 
was with the intention of determining this point, and also of 

^ T. W. Engelmann, in Bot. Zeit. 1882 and Oct 1888. 

t M. W. Beyerinck, in Bot. Zeit. 1891: “ Die Lebensgeschichte einer Pigment- 
Bakterie.” 
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testing tlie observations made by Bngelmann upon green and 
pnrple Bacteria, that the following investigation was undertaken, 
the results of which seem to make clear the function of the 
pigment in certain of the Bacteria examined. 

If a quantity of a certain brown bacterium. Bacillus Irunneus^ 
is enclosed along with Bacterium Termo in a cover-glass prepa¬ 
ration and ringed with vaseline, it is at once seen that the B. Termo 
remain in active movement for a considerable time in the neigh¬ 
bourhood of the masses of Bacillus Irunneus* The most con¬ 
venient method of demonstrating this phenomenon is by mixing a 
small quantity of B. hnmneus^ taken from an agar culture by 
means of a sterilized platinum spatula, with a small drop of cool 
but still fluid gelatine on a slide. "When solidified, a drop of water 
containing active Bacterkm Termo is added, and the whole is at 
once covered, all air-bubbles being excluded and ringed as usual. 
Bound tbe edges of the gelatine, and especially in any bays or 
indentations which may be present, the B. Terino continue in at 
first very active movement, which gradually becomes weaker and 
finally, after several hours, ceases. If the gelatine is made in 
ring form, the B, Termo move with about equal rapidity on the 
inner and outer sides of the ring. There is hence no error due 
to any diffusion of oxygen from outside through the ringing of 
vaseline. 

A possibility of error is that the gelatine in such preparations 
may be an exciting or aiding cause for the movement of B. Termo^ 
for a short time at least. In preparations made, however, with 
B, Termo and gelatine alone, all movement ceases in a few (5~10) 
minutes. A second possibility is that the movement may be 
caused by some unknown excrete bacterial product, and not be 
due to oxygen. If preparations are made with a drop of the 
filtered exuded fluid from an agar culture of Bacillus brunneus, or 
with Bacteria w^hich have been heated to 100° C. for a few 
minutes, in a few minutes the Bacterium Termo is entirely at rest, 
Eresh gelatine preparations, which have been soaked in water 
for 15 to 30 minutes, show, on adding B, Termo and closing, a 
quite active movement as usual. 

An additional indication that tbe exciting cause of the move¬ 
ment is oxygen is afforded by the fact, that if Spirilla are 
introduced these collect at a distance from the edge of the 
gelatine, after several hours coming nearer and nearer and finally 
touching it. The evolution of oxygen is therefore at first suffi- 
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ciently strong to repel Spirillum^ in accordance with the general 
rule that an oxygen partial pressure, which suffices to keep 
BciGterium Termo in active movement, will repel Bpirillum* 

It was also found that this phenomenon was by no means 
restricted to Bacillus Irunneus, but is also shown by a number 
of other coloured Eacteria. Thus in Bacillus cinnabareus^ 
Miigge (vermilion) ; ’ Bacillus jantliinus, Zopf (indigo-blue); 
Staphylococcus citreus^ List (yellow); Micrococcus ac/ilis, Ali 
Cohen (coral-red); and Sarcina aurantiaca, Eliigge (brownish- 
yellow), the evolution of oxygen is as active, or nearly as active, 
as in Bacillus brunneus^ Adaraetz ; but in Sarcina rosea^ Eliigge 
(pink), and Biplococcus roseus, Eliigge (rose-pink), is weaker, and 
in Saf'cina lutea, Pliigge (yellow), is nauch weaker*. 

Befinite proof that the exciting cause of the movement of 
Bacterium Termo is really oxygen was obtained in the following 
manner:—A small portion, about the size of a lentil or split pea, 
of the coloured bacterium to be examined is enclosed in a small 
gas-chamber, at first Eanvier-Prazmoski’s being used, but later 
solely a special chamber devised by 'Prof. Pfeffer. On the 
upper surface a cover-glass, having on its under surface a 
hanging-drop of B. Termo, is fixed and sealed with vaseline-wax. 
A current of pnre H t is then led through until the B. Termo 
come to rest, when the tubes leading to and fro from the gas- 
chamber are closed by clamps. In from one to several minutes 
the B, Termo recommence to move and are soon in active move¬ 
ment. This stoppage and recommencement can he repeated 
time after time. It follows, therefore, that the coloured Bacteria 
examined have the property of evolving a gaseous substance 
which causes B. Termo to move actively, the gas necessarily 
being oxygen. An additional proof that the gas evolved is 
oxygen is afforded by the fact that it is capable of causing 
reduced indigo-carmine to turn blue again. This is demon¬ 
strated as follows:—A current of hydrogen is passed through 
3 flasks kept submersed under water. The 1st and 3rd of these 
contain a solution of reduced indigo-carmine to which a little 

^ All of these Bacteria grow best on peptone agar, with or without sugar, 
and at 20° 0. to 25° 0. 

t In addition to the usual purifying-tubes, the H is passed over pyrogallol 
and KHO. The surface of the acids in the Kipp’s generating apparatus is 
covered with paraffin liquidum, whilst the purifying-tubes and all india-rubber 
connexions are kept immersed under water. 
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zinc dust is added, so that any blue tinge acquired whilst the air 
is being driven out can be removed by shaking. After a certain 
time the tubes between the flasks are clamped, and after a few 
hours fche current is renewed, when the gas in the 2 iid flask, which 
contains a bouillon culture of Baeillus hrunneus^ is slowly driven 
through the 3rd flask., The reduced indigo-carmine in the latter 
acquires in the upper layers a distinct blue tinge, showing that 
oxygen has been evolved from the culture of JB. brun7iem. The 
time necessary to drive out all oxygen from the flasks is deter¬ 
mined by previous experiments made with sterile bouillon. On 
reclamping and Ic'aving for a few hours, no further evolution of 
oxygen can be detected from the B, bmnneus culture. 

That the oxygen is evolved in the normal form as O 2 , and not 
as ozone or O 3 , can he shown by testing with a hanging-drop of 
KI and starch in an atmosphere of hydrogen. 

The following experiment seems to show that the evolution of 
oxygen is a vital process continuing only as long as the Bacteria 
remain living. The usual chamber arrangement having been set 
up and a quantity of B. brunneus enclosed, a drop of concen¬ 
trated HgCla, previously contained in a bulb in the tube leading 
to tbe chamber, is driven by the current of hydrogen, on 
inclining the tube, into the chamber and comes into contact with 
the B, brunnem lying on the floor of the latter, and separated 
from the outer half by a streak of vaseline. The evolution of 
oxygen from the bacterial mass is at first quickened, but then 
rapidly weakens and ceasesS entirely in about an hour or so* 
The process therefore appears to be a vital one, ceasing as 
soon as the HgClg reaches the centre of the bacterial mass, and 
the Bacteria are killed. As will be shown later, however, this 
phenomenon has really a quite diflferent bearing on the problem 
at issue. 

At first sight it appears as if we had liere to do with an 
assimilatory process, the oxygen evolved being derived from fche 
assimilation of 00 ^ and the bacterial pigment being an assimi¬ 
latory pigment. "Were this so, it would be natural to expect 
the evolution of oxygen to take place more actively in an atmo¬ 
sphere of H + a little 00 ^, than in an atmosphere of H alone. 
That oxygen can be evolved in an attnosphere of H is no proof 
That it is not derived from a process of assimilation, for green 
algfe exposed to light in an atmosphere of H evolve sufficient 
oxygen to keep Bacterium Termo in a hanging drop in active 
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movement, even though a small drop containing only a hundred 
or two of Bacteriim Termo is used, from which no appreciable 
trace of 00 ^ is evolved. 

It appeared at first as if the coloured Bacteria evolved oxygen 
more rapidly in an atmosphere of H containing a little CO^ 
than in an atmosphere of pure H. The experiments were 
performed in the following manner:—The time which it takes for 
the B. Termo which have been brought to rest by a current of 
H to recommence to move, when the tubes leading to and from 
the chamber containing the coloured Bacteria are clamped, is 
determined. Then a mixture o£ H and CO^ is passed through 
the chamber, when, on closing, the B* Termo recommence to 
move in a shorter time than they did alone. Further examination 
showed, however, that this difference was due to the presence of 
traces of oxygen in the CO^ employed. To remove this oxygen 
the CO 2 was passed over tubes of pyrogallol and KHO. Theo¬ 
retically, owing to the absorption of the GOg by the potash, this 
arrangement should be unworkable, but practically it was found 
possible to obtain CO^ in this manner perfectly free from all 
traces of oxygen. The evolution of oxygen can now be demon¬ 
strated to take place with equal rapidity in an atmosphere of H 
alone, as in one composed of H with a little COg. 

A possibility not as yet excluded is, however, that a process 
of assimilation might be carried on at the expense of fch© CO^, 
provided by the respiration of the Bacteria themselves or by the 
decomposition of organic acids or other organic substances. 
That oxygen can he evolved by chlorophyllaceous assimilation 
without any external CO 3 being present has been shown to h© 
the case by Meyer ^ and others in all fleshy plants. 

By means of the gas-chamber and hanging-drops of B. Termo 
and of a very weak alkaline solution (0’5 7o phenol- 

phthalein, it can readily be demonstrated that green algse, leaves 
of mosses, &c., exposed to optimal illumination in an atmosphere 
of H, evolve both traces of oxygen and traces of CO^ simul¬ 
taneously. The same is the case with the coloured Bacteria, 
but here the evolution of oxygen and more especially the 
evolution of COg are with fresh preparations under such con¬ 
ditions much stronger. Thus the green algae exposed to light 
in H evolve sufficient 00^ to decolorize a drop of phenolphthalein 

^ A. Meyer, Laudwirthschaftliche Yersuchs - Stationen, xxi. p. 227 et seq.; 
E. L. M. Auberfc, in Bev. g6n. de Bot. 1892, pp. 421 & 558, 
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in 1| to 2 lionrs, wliereas with an equal hulk of the coloured 
Eacteria this takes place in | hour. The green algss exposed to 
light in an atmosphere of BE also cause the Bacteria in a hanging- 
drop of Bacterium Termo to moYe rather actively in S-5 minutes ; 
hut if the H used contains a little 00.^, or if an equal hulk of 
coloured Bacteria is used, the E. Termo commence to move a 
minute or two sooner. 

The evolution of CO^ in an atmosphere of H hj the coloured 
Bacteria can also he demonstrated by the precipitation of BaCO^ 
in a hanging-drop of BaHaO.^, and by the partial or complete re¬ 
dissolving of freshly precipitated CaHPO^^. After being in the 
chamber in an atmosphere of H for as long as 21 hours, a 
mass of Bacillus hrunneus may still be able to evolve traces of 
00 ^, thougli all evolution of oxygen has long since ceased and 
no external supply is present. 

In gelatine preparations or in the chamber in H, the evolution 
of oxygen does not continue for an indefinite length of time, 
but sooner or later ceases. Where the evolution of oxygen is 
weak it generally ceases in 2-8 hours {Sarcina lutea, JDipIocoocus- 
roseus, &c.), hut where it is stronger {Bacillus hrunneus, &c.) it 
generally continues for 5-6 hours, and in some cases a faint 
evolution of oxygen may still he shown after 10-12 hours. 

This gradual diminution and final cessation of the evolution 
of oxygen might be due to the Bacteria being gradually more 
and more injuriously affected. A mass of Bacteria, however, 
which has ceased to evolve oxygen in the gas-chamber in hydrogen, 
after being re-exposed to air for some time, may again show a 
distinct evolution of oxygen, though weaker and of shorter 
duration. It is possible that this phenomenon might be due 
to the induction of a condition of assimilatory inhibition 
from which on re-exposure to air recovery takes place, and 
which corresponds to the condition of inanition whl%h is finally 
induced in Ohara when kept in an atmosphere of H, and from 
which on exposure to air a more or less rapid recovery may take 
place. 

The fact that these coloured Bacteria grow and develop quite 
normally on agar or gelatine cultures and form their pigment in 
the darkness, is no argument against their possessing an assimila¬ 
tory pigment and being also able to assimilate as green plants do; 
for many plants can form chlorophyll in the darkness, and all can 
form etiolin, whilst Beyerinck has shown that it is possible to 

XmN. JOIJEF.—^BOTA}?T, TOIi. XXXIII. K 
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isolate and develop certain minute green Algse {Ghlorella vulgaris^ 
Eeyerinck, Ac.) on gelatine. 

Were, however, the oxygen evolved by the coloured Bacteria 
a product .of an assimilatory process, it would be natural to 
expect that they might be cultivated upon inorganic media or on 
media containing nitrogen and carbon in the form of simple 
organic compounds. The whole of the 9 Bacteria mentioned 
as showing a power of evolving oxygen were inoculated in the 
following solutions :—SoP A (K 3 PO 4 2 grms.; Am^SO^ 5 grms.; 
MgSO, 0-14 grm.; 4000 c.c. H,0). SoP A+(l) milOO,; 
(2) CaCOgCOa; ( 8 ) 8 p. c. grape-sugar; (4) 4 p. c. cane-sugar ; 
(5) 2 p. c. glycerine; ( 6 ) 1 p. c. asparagin ; (7) 1 p. c. asparagin 
+ 2 p. c. glycerine; ( 8 ) 1 p. c. asparagin+ 8 p. c. grape-sugar; 
(9) 1 p. c. asparagin-j -8 p c. grape-sngar4-2 p. c. glycerine. 

In none of these solutions in either light or darkness can the 
coloured Bacteria develop. In 7, 8 , and 9 a slight trace of almost 
colourless sediment may be found, but in all the others not the 
least growth takes place. These Bacteria all develop normally 
and abundantly only on nutrient media containing peptone. 
On peptone-agar and peptone-gelatine they develop well and form 
abundance of pigment without any sugar being necessary, but 
in bouillon cultures the presence of sugar slightly favours their 
growth and pigment formation. They are all pronounced obligate 
saprophytes. 

Other results also tend to show that the oxygen evolved is not 
the product of a process of assimilation. Thus the evolution of 
oxygen apparently continues as actively and persists for as long 
a time in the darkness as in the light. This might, however, 
really be due to the evolution of oxygen recommencing instan¬ 
taneously on re-exposure to light. For comparative purposes, 
gelatine preparations of ]?rotococcus^ Bcenedeamm^ &c. were made 
and examined. These show at the edge of the gelatine an active 
evolution of oxygen. In darkness, in under 5 minutes the Bacte¬ 
rium Termo come completely to rest, and on re-exposure to light 
recommence to move in 15-80 seconds (according to the thickness 
of the rim of gelatine between the outermost algal cells and the 
surrounding B, Termo)^ and are in fully active movement in 1-2 
minutes. With gelatine preparations of Bacillus hrunneus the 
evolution of oxygen is on re-exposure to light seen to be normally 
.active however instantaneous the examination may be, and 
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indeed it persists sligMlj longer in darkness tkan it does in 
ligkt. 

TKus preparations exposed to sunlight, bufe kept cool bj being 
floated on water, cease in 1--2 kours to erolYe oxygen; whereas 
similar preparations after being exposed to diffuse daylight for 
•8 hours showed a weak evolution of oxygen, which in prepara¬ 
tions kept in the darkness for the same time was still moderately 
:active. 

If the dark heat-rays from a large flask filled with hot water are 
collected and thrown upon gelatine preparations, when the evolu¬ 
tion of oxygen is already fairly active, no further increase can be 
detected. When, however, the evolution of oxygen is very faint 
or has almost ceased, a distinct increase or recommencement of 
the evolution of oxygen lasting for a short time may he shown. 

The further study of the influence of external radiation upon 
i:he evolution of oxygen was carried out by the gas-chamber and 
hanging-drop method. The microscope was isolated upon a 
clay dish, through which the tubes passed, and was covered by 
cylinders of metal, cardboard, clay, &c. After hydrogen has 
been passed through the time that elapses, when the preparations 
.are exposed to light, before the Bacterium Termo in the hanging- 
drop recommence to move is noted and the time when they are in 
active motion. A cover is now placed over the microscope and 
a current of H is passed through for the time necessary to 
bring the B. Termo again completely to rest, when the tubes are 
clamped and the time noted. After a time the cover is removed 
and the haying-drop at once examined. In this way the times 
necessary for B. Termo to recommence to move under the given 
conditions is found, and this represents the relative rates at 
which oxygen is evolved under these conditions. By this means 
it was definitely established that the evolution of oxygen was 
indepeudent of all external radiation, that it is slightly accele¬ 
rated by the dark heat-rays, hut when so accelerated ceases 
correspondingly sooner. 

If the coloured Bacteria are heated to 100° C. and then mounted, 
BO evolution of 0 is shown. Preparations kept at 30° C. in light 
or in darkness show at first a very active evolution of oxygen, 
which in 2-4 hours, however, entirely ceases; whereas similar 
preparations kept at 20° 0. in darkness or exposed to diffuse 
light still show a weak but distinct evolution of oxygen. At 

k2 
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4P 0. a fairly active evolution of oxygen is shown, whicli after’ 
5 hours is still present but weak. Preparations kept at 4i° C- 
wMcli have just ceased to evolve oxygen may, on being brought, 
to 20° C. in light or in darkness, or on a hot water-bottle being 
placed before the mirror, again show a weak evolution of oxygen 
continuing for a short time. At 4° 0. the dark radiant heat-rays- 
exercise a distinct accelerating effect upon the evolution of 
oxygen, causing it to he for a time more active but also to be of 
shorter duration. 

Altogether the foregoing results form a conclusive proof that 
the oxygen evolved is not the product of any assimilatory process ■ 
involving an absorption of radiant kinetic energy and the con¬ 
version of this into potential chemical energy. Two other* 
explanations of the phenomenon alone remain, namely, that 
either the oxygen evolved is a by-product of some unknown 
kataholic process induced by the bacterium in the nourishing 
medium or taking place in its own plasma j or that the oxygen is 
simply absorbed oxygen taken from the air and held in a state 
of loose combination and at a lower partial pressure than that of 
the atmosphere being slowly given off again. 

The fact that at 4° C, the evolution of oxygen continues fairly 
actively, although at this temperature none of the coloured 
Bacteria mentioned can grow or multiply, and the fact that the 
Bacteria taken from agar-cultures 2~3 months old, in which by 
far the greater number of the Bacteria must be dead, may show 
a quite active evolution of oxygen on examination, form almost 
conclusive objections to the first hypothesis. Conclusive proof 
that the phenomenon is not connected with the vitality of the 
bacterium itself is given by the fact that old cultures, or cultures 
kept for many hours over ether-vapour, or cultures heated to 
80° C. for an hour, from which on re-inoculation no new growth 
takes place may show on examination an active evolution of 
oxygen, though frequently weaker than normal *. Thus agar- 
cultures of Bacillus hrunneus^ Microcooda^s agilis^ Sarcina auran-- 
fiaca, killed by heating to 80° 0. for hours, showed after 2 

If the Bacteria are heated to 60° C. or 70° C. or exposed to ether-vapour 
for a time, hut not long enough to kill them entirely, or inoculating in fresh 
agar-tuhes, a slight and very slow growth may take place and the pigment is 
formed as usual, though not abundantly. The colonies, however, soon cease to 
grow# and now, as a general rule, on re-inoeuiating in fresh tubes no new growth 
takes place. The vegetative vigour has been so weakened that the power of 
growth is finally completely lost. 
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“weelis an active evointion of oxygen; in Barcina aurantiaca and 
Micrococcus agilis l)ecoming weak in 2-3 hours and ceasing in 
;3-4 j hours; in Bacillus hrunneus becoming weak in 5-6 hours 
.and ceasing in 8-10 hours. The colour of the cultures of 
B* drunneus is slightly faded on the outer surface only, in the 
other two is unaltered. Similarly after 3 weeks a fairly active 
evolution of oxygen is stili shown on examination. 

The power of evolving oxygen is in very close connexion with 
the presence of the pigment. Thus in young growths the 
pigment is at first almost or entirely absent. Such show no 
power of evolving oxygen. Also if inoculated on slightly acid 
bouillon, or if after inoculation the cultures are kept for a day 
or two at 35® C. to 40® C. and then.brought to 20° 0., the sub¬ 
sequent growth may remain for a long time, or permanently, 
•entirely or almost entirely colourless. Such colourless cultures 
on examination, either by the Eacterium method or by the 
analytical method described later, show no evolution of oxygen. 
^Cultures in which a small amount of pigment is present show a 
correspondingly weak power of evolving oxygen. 

The nature and properties of the pigment-substance, though 
its colour varies in the different Bacteria from red to indigo-blue, 
is in all cases essentially the same. Their insolubility in water, 
;aud solubility in ether, alcohol, benzol, and chloroform, and the 
changes of coloration displayed on treatment with sulphuric 
.and nitric acids, show them to beloug to the class of pigments 
known as Lipochromes. Thus in all cases with concentrated 
H^SO^ the pigment turns bluish green, whilst with JSTaHO the 
•original colour returns. With HjNTOg a bluish-green tinge is 
first produced, hut this is almost at once further oxidized and 
passes through a series of colours until finally it becomes almost 
or quite colourless. 

In all the above 9 Bacteria, as soon as the culture becomes 
deeply coloured, the main mass of the pigment is external to the 
Bacteria. Owing to its fatty nature, however, the pigment does not 
-diffuse, hut remains in close association with and as an integral 
part of the culture from which it was developed. In 
coccus citrem^ Barcina aurantiaca^ and Bacillus hrunneus, when the 
isolated Bacteria are examined with higb powers immersion) 
a very faint tinge of coloration may in many cases be detected, hut 
the other 6 Bacteria appear to be perfectly colourless. If the 
^cultures have been heated to 80° C. or over ether-vapour for 
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Bome timej all of tHe colour-forming Bacteria may often stow ». 
distinct trace of coloration* Hence probably in all cases tbe- 
Jiving bacterium is colourless. If tbe pigment is excreted as- 
sucb, at any given moment tbe Bacteria should contain a slight 
amount, though this might be insufficient to give them a per¬ 
ceptible coloration when examined singly. On the other hand,, 
it is quite possible that the pigment is excreted as a colourless 
chromogen, later altering perhaps by a process of oxidation and 
becoming coloured. If oxygen is deficient or absent, the pigment 
is not formed, and in the stab-canal of an agar-culture the 
pigment develops more slowly than on the surface. 

It is worthy of note that no perceptible change of coloration 
takes place in preparations which have evolved all the oxygen 
they are capable of giving offi Schneider, however, finds that 
deoxidizing agents, such as zinc dust-f acetic acid, decolorize 
the pigment from Bacillus janthinus and Sarcina aurantiaca^ 
partly decolorize that from /S'. Tosea^ and do not at all affect that 
from Micrococcus agilis and Sarcina lutea. Strong oxidizing 
agents on the other hand, such as HNO 3 , in all the 9 colour¬ 
forming Bacteria rapidly decolorize the pigment. 

Brom the above it is clear that the phenomenon is not a vital 
but a physical one, the excreted pigment having the power of 
absorbing oxygen from the air, and then, when the partial pressure 
is lowered, slowly evolving it again. Hence a preparation in 
hydrogen in the gas-chamber which, has ceased to evolve oxygen,, 
after being re-exposed to the air for some time, may again show a 
distinct evolution of oxygen; whereas, however long it may remain 
in hydrogen in the closed chamber, once the evolution of oxygen 
has completely ceased, it never recommences. 

The further study of the problem was continued by analytical 
methods, using the improved form of Bonnier and Maugin’s 
apparatus for the estimation of 00^ and O described by Aubert 
Cultures of the Bacteria grown on bouillon are introduced into 
small bulbs with a bent neck, in which a little air is left. The- 
open ends of the tubes are immersed in Hg covered by a film of' 
water, and after a given length of time the gas is collected ovet 
Hg and examined. 

The following are some of the results thus obtained with 
7 to 14 days old cultures of Bacillus hrmneus, at 20 ® C.:— 


* Aufeert, in Bev. g^n. de Bot, Mars 1891. 
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Amount of 
Culture. 

Amount of 
Air enclosed. 

Time. 

Oxygen present. 

COg present. 

5 e.c. 

3 c.c. 

16 hrs. 

19'3 p. c. 

0*41 p. c. 

5 C.C. 

3 C.C. 

16 „ 

19*8 p. c. 

0-3 p. c. 

5 C.C. 

3 c.c. 

16 „ 

20*3 p.c. 

0‘2 p. c. 

100 c.c. 

20 C.C. 

8 „ 

17-09 p. c. 

1*81 p. c. 

20 c.c. 

10 c.c. 

20 „ 

11-7 p.c. 

3*55 p. 0. 

25 O.C. 

10 C.O. 

28 „ 

9*8 p. c. 

2*5 p. c. 

*50 C.C. 1 

10 c.c. 

26 „ 

0*17 p. c. 

7-2 p.c. 

tl*2 grm. 

9 c.c. 

24 „ 

13*4 p.c. 

2-99 p. c. 


^ Contains an exceptionally large amount of Bacteria, 
t From agar-cultures weighed moist. 


Tie above results show that, confined in a limited supply of air, 
no evolution of oxygen is shown, but the percentage of oxygen 
present steadily diminishes and finally reaches almost nil, whilst 
at the same time a certain amount of 00^ is produced corre¬ 
sponding to about one-third of the oxygen which has disappeared. 
This peculiarity in the respiration of Bacteria has already been 
pointed out by Hesse. Eor the solution of our problem this 
says nothing, the oxygen which disappears being in all probability 
built up into the substance of the developing Bacteria. 

Instead of the above arrangement, the following was adopted:— 
The lower halves of test-tubes drawn out so as to be narrowed 
in the middle are partly filled with a mass of the coloured Bacteria 
taken from bouillon or agar cultures along with a little fluid. 
By means of a thick capillary tube a current of H is passed 
through the test-tube, the mouth of which is closed by an india- 
rubber cork, through which a finely pointed exit-tube passes, 
until all air has been driven out, when the narrow part is heated 
and the tube drawn out and sealed whilst the stream of hydrogen 
is still passing through. The living Bacteria may be examined 
in this manner or they may be killed by HgCh, either added 
before sealing or after, by enclosing a tube filled with HgCl^ 
solution, which after closing is inverted and the contents of the 
inner and outer tubes allowed to mix. After a given time, the 
sealed tube is opened under Hg and the contents collected 
and examined. 

Test experiments were performed with tubes containing steri¬ 
lized meat-extract. In such cases, after passing a current of 
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hydrogen through for 10--15 minutes, no perceptible oxygen can 
be detected in the hydrogen enclosed when analysed. 

With Bacillus hrnnneus the following results were obtained 
(temp,=20° C.):— 


Amount 
of Fluid. 

Of H. 

Of 

Bacteria 

Time. 

Oouditiou. 

0 . 

00 ,. 

0 evolved 
per grm. 
moist weight 
of Bacteria. 

18 e.c. 

3 c.c. 

2 

grms. 

5hrs. 

HgCl^ after sealing. 

Ii-i- 

p- 

0-59 

0'316 C.C. 

18 C.C. 

3 c.c. 

2 


5 „ 

Living and normal. 

17*8 

0'42 

0*267 C.C. 

18 c.c. 

3 c.c. 

2 


5 » 

HgCl^ before sealing. 

20*3 

0*51 

0*309 O.C. 

18 C.C, 

3 c.c. 

2 



HgCljj after sealing. 

30‘0 

0*66 

0*45 C.C. 

20 e.c. 

3 c.c. 

1 

grm. 

26 „ 

Living and normal. 

0-0 

L72t 

0*0 c‘c. 

20 c-c. 

3 0 . 0 . 

1 

ij 

16 „ 

8 hrs.HgCl 2 ,thenH 

0-2 

Trace. 

0006 C.C. 

18 C.C. 

5 c.c. 

0-5 

jj 

10 „ 

1 

and sealed. 
6 brs.HgOl 2 ,thenH 
and sealed. 

018 

0'38 

0*018 C.C. 


* The Bacteria if obtained from agar-plate cultures are weighed direct 
moist; if from bouillon, tbe superfluous fluid is drained off and the mass after 
drying with filter-paper weighed. 

t The amount of 00^ is disproportionately small, owing to a large part 
remaining dissolved in the enclosed fluid. 

From the aboTe it appears that J5. Irunneus can evolve per 
gramme of dry weight from 0'2 to 0*45 c.c. of oxygen, which is 
a quite appreciable amount. Later results gave, however, a lower 
value- If the Bacteria remain living, this evolved oxygen is all 
used up again. If HgCl^ is added, the pigment is bo altered 
that it loses its power of occluding oxygen, and the same also takes 
place when heated to 90^ C.~100° 0. for some time, and that 
more rapidly if heated in a bouillon-culture than in pure water* 

The following experiment shows that the oxygen formed is 
actually derived from the bacterial culture, and is not due to any 
error in the method employed :—Through a tube containing 
1 gramme of Bacteria to 18 c.c. of fluid and 3 c.c. of gas, H is 
passed for 5 minutes, and then a sample of the gas issuing through 
the distal tube is collected over Hg and analysed. It contained 
0*6 per cent. 00^ and 0*5 per cent, oxygen ; a second sample, 




OXYGEN EEOM COLOUEEB BACTEBXA. 137 

collected after 15 minutes, contained 0*2 per cent. CO^ and 
0*0 per cent, oxygen; a tliird sample, collected after 25 minutes, 
contained no appreciable trace of either 0 or GO^. The tube 
was then at once sealed and, by iuYerting, the contents were 
mixed with HgCl^. Examined after 8 hours, the enclosed H 
contained 0*5 per cent. CO^ and 2*8 per cent, oxygen (per gramme 
of bacteria=0*2 e.e. oxygen). A prolonged current of H there¬ 
fore apparently gradually drives out the oxygen held in a state 
of loose combination by the bacterial pigment. The loss of oxygen 
is still more rapid if ITgClg has been previously added. Thus 
.a tube of Bacillus hrunneus to which HgCi^ had been added 
before H was passed through evolved per gramme of bacteria 
(bouillon-culture) 0*057 e.e. oxygen; whereas if H was passed 
through a similar tube of normal material, and then, after sealing, 
this at once heated to 90° C., per gramme 0*11 c.c. of oxygen 
'Was evolved. 

This method cannot be claimed to give really accurate quanti¬ 
tative results, though from a qualitative point of view it is 
perfectly satisfactory. One serious error is due to the fact that 
any liquid enclosed has the power of holding in solution a certain 
.amount of the oxygen present. This error is obviated by using 
relatively large amounts of hydrogen and reducing the amount 
of fluid enclosed to a minimum. Also, before sealing, the flame 
is allowed to play upon the upper part of the tube before the 
narrowing, and then the tube at once drawn out. On cooling a 
partial vacuum is produced in the sealed portion of the tube. 
'This is at once placed in water at 90° C. to 100° C., when the 
Bacteria are killed and at once cease to respire, and the presence 
of a partial vacuum prevents the tube from bursting. Minute 
bubbles of gas can generally be seen to be evolved from the 
bacterial mass when thus heated. After the lapse of an hour or 
two the tube is taken out, allowed to cool, and the tip is broken 
■off under Hg; when the Hg as a general rule runs in so far as to 
show that a distinct negative pressure varying from ^ to | of an 
latmosphere was still present in the tube. The gas is then col¬ 
lected and analysed. From the percentage of oxygen present in 
the measured amount of H enclosed, the actual amount of oxygen 
evolved can be calculated. In this way, using a moist weight of 
Bacteria varying from 0*2 grm. to 1 grm., the following calcula- 
iaons were made:— 
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Name. 

Moist 

Weight. 

G-rown on: 

Figment. 

0 oTolved 
per grm. 
Bacteria 
(moist 
weight). 

MiCTococmB agilis ... 

0 6 grm. 

Faintly acid 
Bouillon. 

Only in small 
amount. 

0-023 c.c. 

jt jj 

0*5 „ 

Bouillon at 
first at 35*^ 0. 

Colourless. 

O'O c.c. 

jj „ 

0-25 „ 

Agar. 

Abundant. 

0*137 C.C. 

Saraim rosea . 

0-65 „ 

Faintly acid 
Bouillon. 

But little. 

0-021 0.0. 


0-6 „ 

Neutral Bouillon. 

Mod. abundant. 

0-086 c.c. 

T J --- - 

0-25 „ 

Agar- 

Normal. 

0-13 C.C. 

Sarcina lutea . 

0-5 „ 

Slightly acid 
Bouillon. 

Colourless. 

O’O c.c. 


0-5 „ 

Neutral Bouillon. 

Mod. abundant. 

0*051 C.C. 

5j 

0-6 „ 

Agar. 

Normal. 

0'066 C.C, 

Sarcina aurantiaca 

0-35 „ 

Bouillon. 

Mod. abundant. 

0*11 c.c. 


0-6 „ 

Agar. 

Normal. 

0*14 C.C. 

Bacillm cinnahareus 

0-3 „ 

Bouillon. 

Fairly abundant. 

0*11 C.C. 


0-3 „ 


St 

0*104 C.C. 

>> SJ 

0-43 „ 

Agar. 

Normal. 

0144 C.C. 

Staphgiococcus citre 

0-45 „ 

it 


0*118 C.C. 

Biplococous roseus 

0-3 „ 

it 


0*128 c.c. 

Bacillus brunneus 

0-4 „ 

Starch-paste. 


0*13 c.c. 

>j >♦ 

O'S „ 

» 

0*127 C.C. 


0-6 „ 

Agar. 


0*16 c.c, 

tf it 

0-8 „ 

)> 

99 

0*18 c.c. 


Where the pigment is poorly deyeloped the power of evolving 
oxygen is also slight. Ciiltnres oiBacillus hmnneus on potatoes 
and starch-paste appear to be as deeply coloured as when grown 
on agar, but show a weaker evolution of oxygen in the former case 
than in the latter. 

Cultures killed by treatment with ether or by heating to- 
80° C. for an hour, may still possess a considerable power of 
absorbing and then evolving oxygen. Thus the Bacteria from a 
bouillon-culture of B. hrunnem, after being heated to 80® 0.- 
for one hour and then exposed to air for a day, could evolve per 
gramme of Bacteria 0T3 c.c. of oxygen in one case and 0T2 c.c. 
in another. If, however, the cultures had been heated to 90° 0. 
for one hour and then left for a day, per gramme of Bacteria 
only 0*065 c.c. of oxygen was evolved. If the heating takes* 
place in water the Bacteria may be killed without the absorptive 
power of the pigment being much affected. Thus a mass of 
B. hrunnms from agar-cultures, after being killed by heating to 
80^ C. for one tour and then shaken up well with air for several 
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hours, could evolve per gramme of Bacteria 0*35 c.c. o£ oxygen. 
Similar cultures of Bacillm hrunneus kept saturated with etlier 
•for two and four days could evolve per gramme of Bacteria 
after two days, in one case 0*45 c.c. of O, and in another 
0*3 c.c., and after four days, in one case 0*48 c.c. and in another 
0*24 c.c. 

By extraction with alcohol it is possible to obtain the pigment 
along with some other extractives but free from all Bacteria, and 
to demonstrate that it still possesses the power of occluding and 
evolving oxygen. Thus if the alcoholic extract at (35° 0.-40° 0.) 
is allowed to evaporate to a small bulk and then water is addedy 
a flocculent brownish precipitate is formed. The amount of 
precipitate thus obtained from 1 gramme of Bacteria was capable 
of evolving, after having been w’ell shaken up with air, in one 
case 0*322 c.c., in another 0*25 c.c., and in a third 0*11 c.c. of 
oxygen. 

A mass of JB, hrunneus was treated with alcohol at 40° C. till 
all pigment was extracted and the residue was colourless. The 
residue weighed moist hut with no superfluous w^ater or alcohol 
2 grammes, and yielded 0*17 gramme of pigment and extractives. 
A fourth of this filtrate was, after precipitation with water^ 
found to be capable of evolving per gramme of pigment 0*73 c.c.. 
of oxygen. The remainder was allowed to evaporate to dryness 
and was weighed (weight=0*13 gramme), and was found to be 
capable of evolving in one case 0*23 c.c. of oxygen and in another 
0*21 c.c. Hence in the process of preparation and drying the* 
extracted pigment is apt apparently to lose its power of occluding 
oxygen, and after keeping for a day or two the power is entirely 
lost. The solid pigment thus extracted was also examined by 
the gas-chamber method, and its power of evolving oxygen 
compared with that of wood-charcoal and oxyhsemoglobin. Both 
of these, as soon as the current of hydrogen has ceased, evolve 
sufficient oxygen to set the Bacterium Termo in the hanging-drop 
in a few minutes in active movement. A hemispherical piece of 
charcoal 0*9 cm. diameter and 0*2 cm. thick, in the gas-chamber 
(capacity 1*2 c.c. to 1*4 c.c.), continues for several hours to evolve 
oxygen in perceptible amount. For the first | to | hour (though 
this phenomenon does not appear to be a vital one) oxygen never¬ 
theless is evolved so rapidly and in such quantity that even in a 
continuous current of pure hydrogen the B, Termo continue 
to move. After being for 4 to 8 hours in hydrogen, howev^Fy 
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•on clamping the charcoal is seen to be no longer able to 
evolve sufficient osjgen to cause Bacterium Termo to recommence 
to move. 

With a piece of hiBinoglobin the size of a small pea^ made to a 
paste with water and placed in the chamber, after the current 
has passed through for | hour the JB, Termo are at rest. On 
^clamping in 2-5 minutes the movement recommences and is 
.soon quite active. After 10 hours the haemoglobin can still 
evolve sufficient oxygen to cause the B. Termo to move in 10-15 
minutes, and next day a weaker but still quite distinct evolution 
of oxygen can he detected. 

Wood-charcoal, therefore, in an atmosphere of hydrogen 
•evolves nearly ail its contained oxygen rapidly and suddenly in 
the first hour or so, and the last traces more slowly in the 
succeeding 3 or 4 hours. Oxyhaemoglobin, on the other hand, 
•evolves its oxygen more slowly at first, hut the evolution of 
oxygen remains for a long time constant and may persist for a 
’day or more. The evolution of oxygen from a mass of the 
•coloured Bacteria is distinctly more active during the first 
hour, hut then remains fairly constant for a few hours, then 
gradually weakens, hut in some cases after 6 to 8 hours 
is still perceptible. A portion of this difference may he due 
to the greater impermeability of the pasty mass of hflsmo- 
glohin employed allowing a longer retention of the stored 
•oxygen. 

Hoppe Seyler states that 100 grammes of oxyhsemoglohin, 
if dissolved in water, can evolve in vacuum 156 c.c, of oxygen, 
whereas Hiifner f finds that 1 gramme of oxyhsemoglohin can 
-only evolve 1*2 c.c. of oxygen. Apparently oxyhaemoglobin can 
hold more oxygen when in solution than wffien dry; but even the 
dry haemoglobin seems to have a greater power of occluding 
•oxygen than the extracted bacterial pigment has. Thus an 
equal amount of the latter shows only a relatively weak 
evolution of oxygen lasting for a few hours, and intermediate in 
.character between that from charcoal and haemoglobin. There 
nan be little doubt, however, that the oxygen occluded by the 
bacterial pigment is held in a similar manner to that in which 

^ Hoppe Seyler, Oiiemische Analyse, 6te Auflage, 1893, p. 275. 

t Hiifner, in Zeitschrift f. physiol. Ohemie, Bd. i. S. 317 & 386; Bd. iii. S. 1 
dl879). 
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it is lield by basinoglobin, but differs iu so far as tlie loss of 
the absorbed oxygen does not involve any perceptible change in 
coloration. 

The storing of oxygen by these coloured Bacteria must have 
some biological significance in their economy. At first sight it 
seems as if we had here a very plausible explanation of the* 
phenomena of at least facultative anserobism and even of obligate 
ansBrobism also, and an explanation moreover coinciding with 
that originally given by Pasteur- Lehmann and Keumann state 
that 8 of the coloured Bacteria, all of which are normally 
completely serobic, may develop under certain conditions as 
anserobes. It is possible that the explanation of this phenomenon 
might be due to the bacterial colonies being supplied with a 
store of reserve oxygen. Purther consideration, however, points 
against this explanation. Thus the amount of oxygen stored up 
is relatively small and is, as has already been shown, used up by 
the respiration of the Bacteria in the course of 24 hours or so. 
USTevertlieless the possibility remains that oxygen might still be- 
present, held in a more strongly combined condition, wPich can 
be detected by none of the methods above described, but which 
is still available for the life and respiration of the Bacteria, and 
that this oxygen might suffice for the respiratory needs of the 
Bacteria when growing as anserobes. 

Bacillus brunneus will not grow in an atmosphere of either H 
or COg. If colonies are allowed to develop on roll cultures on 
gelatine at 20° 0. until they are clearly visible as small brown 
dots, on replacing the air in the culture-tubes by hydrogen all 
further growth ceases, i. e. the amount of oxygen stored up in 
the bacterial colony is insufficient to allow of its continuing to 
grow in an apparently anaerobic manner. 

A few experiments on the respiration of Bn brunneus were 
carried ont in the following manner:—A bouillon-culture is 
divided into five equal portions containing equal amounts of 
Bacteria, each 15 c.c. being placed along with 10 c.c. of air in 
a small glass bulb, the bent neck of which is closed by Tig- 
After a given length of time the enclosed gas is collected 
over llg and analysed. The following are the results thus 
obtained:— 
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Time. 

00^ present. 

0 present. 

0 absorbed. 

4 hrs. 

0*7 p.c. 

20*4 p.c. 

0*04 c.c. 

8 .. 

I’O » 

194 „ 

0T4 C.C. 

12 „ 

1-8 „ 

16*0 „ 

0*48 O.C. 

12 „ 

1*75 „ 

16*4 „ 

0’44 C.C. 

12 

1-48 „ 

16*4 „ 

0*44 c.e. 


Tlie same facta are brouglit out by successive observatioa 
^experiments made iipoii tbe respiration of tbe coloured Bacteria. 
Tbe apparatus used for this purpose is worthy of recommendation 
on account of its extreme simplicity. A small sliort-necked 
flask bas a glass tube ground to fit the neck and projecting for 
some distance into its interior. The flask contains sterilized 
bouillon, and after inoculation is left in an almost horizontal 
position with the mouth closed by a plug of cotton-wool until 
the Bacteria have developed. 

Sterilized air is then drawn through the flask at short intervals 
of time for an hour or two, and the latter then inverted over Hg, 
covered by a film of water. A sample of the air enclosed can 
be taken directly from the flask and analysed in the Bonnier and 
Maiigin’s apparatus, hy closing the mouth of the flask with the 
finger and iuimersiag it in the cup over the entrance-tube and 
then drawing in a small quantity of gas. A sample at once 
taken and analysed must give the composition of ordinary air, 
Tlieu after a given length of time, by gentle agitation and by 
warming the flask with the hand and allowing it to cool again, 
a complt te admixture of the gas in the flask with that in the 
relatively short and broad tube is assured. A sample is now 
taken and aualysed, and after a further five minutes another 
sample is analysed. The mean of the two analyses, which should 
not vary from one another more than a small fraction of a per 
cent., is taken as representing the composition of the air at the 
given time. 

Eor this purpose fairly old cultures containing an abundance 
of pigment, but in which a portion of the bacterial material is 
no longer living, were employed. 




OXXaEK FEOM COLOUBEE BAOTEBIA. 


143 


100 C.C. Eouillon-eultiire +80 c.c, air and nearly 2 grms. 
Bacteria moist weight. 


Time. 

Amt. of 0. 

Amt. of CO^. 

0 absorbed 
per 3 hours. 

00 2 eyolYed 
per 3 hours. 

00.2 

0 

A.M. P.M. 

9.30-12.30 

20*5 p. c. 

0-65 p, c. 

0*24 c.c. 

0*528 c.c. 

-V- 

P.M. P.M. 

12.30-3.30 

20*1 „ 

1*4 „ 

0-32 c.c. 

0-672 c.c. 

v- 

3.30-6.30 

18-6 „ 

1*9 „ 

1*2 c.c. 

0-4 c.c. 


6.30-9.30 

17-7 „ 

2-2 „ 

0*72 c.c. 

0*24 C.C. 

i 

P.M. A.M. 

9.30-9.30 

15-24 „ 

to 

0*492 c.c. 

0-104 c.c. 

sr 


100 c.c. o£ culture +60 c.c. air + nearly 2 grms. of Bacteria. 


Time. 

Amt. of 0. 

Amt. of OO^. 

! 

0 absorbed 
per 3 hours. 

OOg evolved 
per 3 hours. 

o|p 

A.M. P.M. 
10—1 

20'5 p. c. 

0*76 p. c. 

o 

GO 

o 

p 

0*456 c.c. 

-V- 

P.M. P.M. 

1—4 

200 „ 

1-5 „ 

0*30 c.c. 

0*444 c.c. 


4—7 

18-3 „ 

1-98 

1*02 C.C. 

0*288 c.c. 

f 

7—10 

16'9 „ 

2-30 

0-78 0.0, 

0*192 C.C. 

i 

P.M. A.M. 
10—10 

14-7 „ 

3-82 „ 

0*324 C.C. 

0*078 C.C. 

i 


In a confined space, therefore, Bacillus hrunneus at first respires 
at the expense of the oxygen held by the bacterial pigment, the 
CO 

respiratory quotient being mucb greater than unity. After 

about 6 hours this oxygen has been apparently used up, and the 
respiratory quotient is now much less than unity Q to -|-) and 
reinams fairly constant. 

Another conclusion to which these results, along with others 
which corroborate them, point, is that the amount of oxygen 
held by a mass of coloured Bacteria and capable of providing it 
with a supply of respiratory oxygen is larger than that found by 
the quantitative calculations previously given. 

A number of other coloured and uncoloured Bacteria were 
examined both dead and living, either by the Bacterium method 
or by the analytical method or both, but in no case could any 
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power of occluding oxygen be detected. These are:— Baeillm 
miniacus (colour yarjing—red, purple, blue, white); BaoUlm 
cyanogenus (blue) ; Bacillus Jluorescens ; Microcoecm hicolor r 
Micrococcus mndicans ; Bacillus mdigonaceus (greeiiisli blue) 
Sgirilkm rubrum^ S, midula, S. tenue ; Bacterium Termo; Micro¬ 
coccus prodigiosus (red); Bacillus pyocyaoieus (blue—^yellow); 
Ghrofmfium Ohenii (purple) ; Bacillus virens (green); Strepto¬ 
coccus varians (green); and Bacterium photometricum (brownish 
red to reddish purple). 

This property of absorbing and then, under reduced partial 
pressure, slowly evolving oxygen is a property not of all, but 
only of certain coloured Bacteria, in all of which the pigment is 
a Lipochrome. A very interesting question is whether this is 
a universal property of all lipoclnrome pigments—mono-, di-, and 
tetra-carotin. It is interesting to notice that Arnaud gives as 
the formula for carotin as extracted from Phanerogamic leaves 
; whilst Husemann states that carotin contains 6 p. c. of 
oxygen and gives it the formula C 33 H 24 O 0 . It might he possible 
that the oxygen thus found by Husemann was held in a state of 
combination similar to that in which a portion of the oxygen is 
held by oxyhsemoglobin. The isolated bacterial pigment was 
found to evolve at most per gramme of dry weight 0*7 c.c. of 
oxygen. Supposing that, if pure, the amount evolved might 
have reached 1 c.c. and been nearly equal to that of hsemo- 
globin (4 grms. = 4*2 c.c.), this would only have given per 
molecule of pigment (according to Ilusemann’s formula) 0’OS2 
of an atom of oxygen. The highest amount evolved from the 
Bacteria themselves per gramme being taken as 0*4 c.c., and 
supposing that the pigment forms about of this weight, and 
therefore in this case can evolve per gramme 4 c.c. of oxygen,- 
this would, however, only give per molecule of pigment about 
0T3 of an atom of oxygen. These amounts are quite iiisufficient 
to support the above hypothesis; and since the formula given by 
Arnaud seems to be the correct one, it is probable that Husemann 
did not work with the pure pigment. It is, however, very 
evident that further research in this direction from both a 
chemical and a physical standpoint is urgently needed 

The chemical and physical study of the bacterial pigments is being 
continued in the Botanical Bahoratory of Leipzig University by Dr, Kunath 
and 4*rof, Bfeffer. 
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It is also quite witliin the hounds of possibility that this 
phenomenon may be more widely distributed throughout the 
.organic kingdom than at first appears to be the case. Thus 
Beyerinck concludes, more from theoretical grounds than from 
practical experimentation, that certain anaerobes require for 
their continued existence a trace of oxygen, but that a mere 
trace suffices, and this trace is stored up in the Bacteria them¬ 
selves. Similarly with phosphorescent Bacteria, he finds that 
they continue to phosphoresce for a short time after all external, 
oxygen has been remoTed. This last phenomenon, however, 
seems to be strictly comparable with the phenomenon known as 
intramolecular respiration, such as can go on for a time in any 
higher plant when all external oxygen has been removed. The 
absorption of oxygen by the coloured bacterial pigments above 
mentioned does not appear to be sufficient to account for the 
phenomena of anaerobism, for all the stored oxygen is apparently 
used up in the course of a few hours. All of the above coloured 
Bacteria which can evolve oxygen, with the exception of Bacillus 
hrunneus^ about which nothing is said, are stated by Lehmann 
and iN'eumann ^ to be capable of developing as anserobes. Since, 
however, in the absence of oxygen no pigment is formed it 
appears that we have to do in this case simply with Bacteria 
which have two varieties, one being a pigmented aerobe and the 
other a non-pigmented anserobe. 

The theoretical discussion of these points might be much 
prolonged, but until further research in this direction has been 
completed, such discussion is unprofitable. As regards the 
various well-knowm phenomena which are grouped together 
under the name of inti’ainolecular respiration, a few words may 
be said. The generally accepted view of this phenomenon is 
that it consists in a deoxidization and self-combustion or decom¬ 
position of the protoplasmic molecule, a slight production of 
CO 2 taking place at the expense of the combined oxygen held 
by the protoplasm. A quite feasible view is, however, that a 
portion of this oxygen at least might be held either in a condition 
of loose combiuation, as in hsemoglobin <&c., or be simply 
occluded, as in charcoal or platinum-sponge. That the chloro¬ 
phyll pigment has no power of holding oxygen in a state oi 
loose combination is shown by the fact that the evolution of 

* Lehmann & Neumann, Atlas und Grundriss der Bahteriologie: Wurzburg, 
1896. 

liINN. JOUEN.—BOTANY, VOL. XXXHI. _ L 
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oxygen from an assimilatory cell or tissue ceases in the darkness 
generally in a few seconds, and at the outside in a minute or 
two. If, however, an actively assimilating cell be suddenly 
killed, it may continue for as long as an hour after death (Bacte¬ 
rium Termo method) to show a very faint evolution of oxygen. 
If a quantity of green alga be killed by HgCi^ whilst a current of 
hydrogen is being passed through, and the tube then soon sealed 
and heated to 90° C.-100° C., the dead aigs© may apparently 
evolve per gramme of moist weight 0*005 to 0*007 c.c. of oxygen, 
an amount, however, which is almost within the limits of error. 
If these experiments are repeated with algje kept in darkness 
during the whole time, or if the current of hydrogen is continued 
for 15-20 minutes after the algae have been killed, no perceptible 
trace of oxygen is found. It is possible that a minute trace of 
oxygen is evolved from an assimilating cell which is suddenly 
killed in this manner, but there is no reason to suppose that the 
oxygen was anything else but dissolved oxygen derived from 
the previously active assimilation and permeating the cell«sap 
and protoplasm. 

An observation, mentioned in a previous paperis interesting 
in this connexion, namely, aments in a current of 

hydrogen cease to show rotation in one-tbird the time that they 
do if simply kept in perfectly oxygenless water in a closed cell. 
In the former case it has been shown (1. e,) that an assimilating 
cell brought into an atmosphere of hydrogen evolves oxygen for 
a short time more rapidly than normally. Hence it is possible 
that the above difference is due to the fact that the cell-protO" 
plasm holds oxygen in two forms, partly in a loose, and partly 
in a strong combination; the former, in the absence of an external 
supply of oxygen, being used up first and the latter later. In a 
current of hydrogen the loosely-beld oxygen would bo evolved 
and lost, and hence rotation would cease sooner than if the 
C%ara-filament were simply immersed in a closed cell in oxygen¬ 
less water, where all the supply of combined stored oxygen is 
available for intramolecular respiration. Just as feasible an 
explanation, however, is that in the current of hydrogen all the 
oxygen which the cell contains, held merely in solution by the 
cell-sap is rapidly evolved and lost, whereas in the oxygen¬ 
less water practically none of this dissolved oxygen is lost, but 

“ On Assimilatory Inhibition,” in Journ. Linn. Soc. (Bot.) xxxi (1896) 
p. 386. 
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all remains available for respiration, and only when it is used 
up does true intramolecular respiration commence. 

. A farther discnsaion of this point is at present inadvisable, 
but there can be no doubt that, just as in the case of intra¬ 
molecular respiration, when in the absence of free oxygen an 
evolution of 00^ takes place at the expense of the combined 
oxygen held by the plasma, so in certain cases a special kind of 
respiration may take place for a short time after all external free 
oxygen has been removed—the oxygen contained in the 00^ 
evolved being derived from a store of merely occluded oxygen, 
held either by the organism itself or by some product excreted 
by it. 


Evolution of Oxygen l)y other Coloured Bacteria^ 

In these the pigment forms an integral part of the bacterial 
plasma, the oxygen being produced only by a process of assimi¬ 
lation, which requires an absorption of energy and ceases when 
the supply of radiant energy is cut off. 

Van Tieghem ^ has described two green Bacteria, Bacterium 
Divide and Bacillus virens. In the latter the formation of 
colourless spores and germination of these in light to form 
greenish Bacillus-vodQ was noticed. Van Tieghem concluded 
that the pigment wms chlorophyll, and that the Bacteria could 
assimilate as green plants do, but did not produce any direct 
experimental proof whatever. The assumption that a green 
bacterium must contain chlorophyll and be able to assimilate is 
quite unjustifiable, for certain pathogenic, undoubtedly sapro¬ 
phytic or parasitic Bacteria can produce a green pigment; and 
Grayon has shown that it is possible to extract from a small 
Bacterium Termo-like form growing on milk a green crystallizable 
pigment, insoluble in water and soluble in ether, alcohol, 
benzine, &c. In these last forms, however, the pigment seems 
to be an excrete product, and not to form part of the bacterial 
plasma. 

Engelmann t bas, however, described an actively motile green 
bacterium which has the power of evolving in light minute traces 
of oxygen. The evolution of oxygen is extremely weak, and 


^ Van Tieghem, in Bull. Soc. Bot. France, xxvii. (1880) p. 174. 
t T. W. Engelmann, in Bot. Zeit. 1882. 
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can only be detected by Spirillmn. Bngelmann calls tbe Bac¬ 
terium Bacterium clilorimm, but it is probably the same form 
previously described by Van Tiegliem as B» riride. Scarcity of, 
material and tbe impurity of tbe water-cultures prevented 
Bngelmann from extracting tbe pigment or examining it spectro¬ 
scopically. 

In a glass cylinder containing mud and stagnant water and 
exposed to diffuse daylight, tbe water became turbid and green 
to yellowish green in colour. Microscopical examination revealed 
the presence of an exceedingly numerous MicrococcusAoTm, 
occasionally isolated or in clumps, but generally forming irregular 
or twisted chains of generally 2-12, and more rarely 12-30, indi¬ 
viduals. Examination with high powers show’^ed tbe plasma of 
the bacterium to have a distinct greenish tinge. A very few 
other, but uncoloured, Bacteria were present, but no other green 
organism. 

Later, in another culture a green Bacilhcs-^oiem having the 
power of forming endospores, and corresponding in all respects 
with the Bacillus virens of Van Tieghem, was found. By means 
of Spirillum the power of these Bacteria to evolve oxygen when 
exposed to light could readily he demonstrated. The Jficro- 
coccMS-form frequently formed large loose green flocks adhering 
to the sides of the cylinder. These gave almost perfectly pure 
masses of the green Bacterium, Portions of such, mounted 
either directly in water or in a little thin gelatine*, showed at the 
edges an evolution of oxygen sufficiently strong to keep B, Termo 
in moderately active movement and ceasing in a few seconds to 
a minute in the darkness. 

The extraction of the pigment could either be made from such 
material, or from the w^ater in which the Bacteria were floating 
and which microscopical examination showed to contain no other 
green organism, by adding to it ^ to | its volume of alcohol. A 
greenish floccnlent precipitate which slowly settles is formed, 
leaving a clear supernatant fluid which can be siphoned off. On 
warming the residue with alcohol a green extract is obtained, 
and on adding benzine the latter becomes dark green and shows 
the reddish fluorescence and the marked absorption-band in the 
red characteristic of chlorophyll. The fluid beneath is yellowish 
and may have a slight reddish tinge. Hence a trace of carotin 
may he present. If the green bacterial mass is treated with 
very dilute alkali and then ether is added, the latter acquires a 
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distinct yellowisla or brownisL tinge, wMch +H 2 SO 4 or HCl 
turns emerald and. finally bluisli green, showing etiolin to be 
present. The green residue, on treatment with water or alcohol, 
yields up a bright emerald or deep bluish-green pigment=alka“ 
chlorophyll. 

The colourless bacterial residues after extraction with alcohol 
were tested for cellulose and starch, but neither could be detected. 
The assimilatory product is therefore not starch, but is probably 
sugar. 

The chlorophyll, whether extracted as alkachlorophjll or as 
chlorophyllan, when exposed to light in the presence of oxygen, 
becomes in an hour or two olive-green, and then commences to 
fade, in 4-12 hours is quite yellow, and in 2-3 days is almost or 
entirely colourless. In darkness it remains green longer. The 
rapid fading may be due to the presence of some organic sub¬ 
stance extracted either from the bacterium itself or from the 
stagnant water. 

Eoth of these green Bacteria therefore possess normal chloro¬ 
phyll and are able to assimilate. They grow only in stagnant 
water, exposed to light, in which a little decomposing vegetable 
material is or has been present. They can grow in water in 
which no more than a mere trace of oxygen can possibly be 
present. If introduced into water containing inorganic salts 
only no growth takes place, and the Bacteria soon fall to the 
bottom and die. Bacillus mrens may show a weak power of 
movement, but the Micrococcus-lovm is non-motile. It can 
nevertheless, when living, distribute itself through the different 
layers of the water in which it is growing and maintain itself at 
a given level. This is evidently due to its possessing a power of 
adapting its specific gravity to that of the fluid immediately 
around it. 

In cultures kept in darkness the Bacteria retain their green 
colour for as long as two weeks, hut gradually sink to the bottom 
and settle, having evidently also much diminished in amount, 
leaving a clear fluid above. On microscopical examination the 
deposited green film is seen to be composed largely of colourless 
and evidently dead forms. On bringing such cultures which have 
been for three weeks or longer in the darkness into light again 
in a week or so, the fluid becomes green and is found to contain 
the same green bacteriupa as was present previously. In sealed 
tubes along with a little hydrogen in darkness, the Bacteria 
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rapidly die^ but in tbe light remain liying and green— i. e., are 
apparently in darkness aerobes, in light anaerobes. It is, how¬ 
ever, as erroneous to call such cases examples of anaerobism in ■ 
Bacteria as it is in green plants. A complete obligate anaerobe 
is an organism wbicb not only does not require any supply of free 
external oxygen, but is actually injured by the presence of such. 

All attempts to isolate these green Bacteria by the ordinary 
agar or gelatine-plate method were at first unsuccessful. Plenty of 
uncoloured colonies develop, but these even in light, though they 
may in form closely resemble the green Bacteria, do not become 
green; and inoculation experiments from these on stagnant water 
which had been sterilized failed to produce any growth of the 
original green Bacteria. Isolation experiments by means of 
plates of agar and gelatine containing inorganic salts, or the 
filtered flnid from stagnant water, were more successful. Fi’om 
Bacillus virens cultures, Bacillus colonies were formed on plates 
exposed to light, which in most cases w^ere distinctly yellowish 
and in a few cases slightly yellowish green. The Bacilli are 
often motile, and on plates of gelatine 4 - inorganic salts 
(K 3 PO 4 . AiQj^SO^ . MaSOj^) form peculiar, somewhat dumbbell¬ 
shaped concretions of MgCOg. On re-isolatiug the bacilli on fresh 
plates, or on inoculating in culture-tubes, they develop as before, 
but now, even though exposed to light, are quite colourless. In¬ 
oculation from these on sterile water produced no green growth. 

"With the green MicrococGus-ionim similar results were obtained. 
Occasionally in both cases a yellowish coloration persists until 
the third inoculation; but from none of the growths on gelatine 
or agar could any distinct evolution of oxygen in light bo 
detected. The colonies from the green Btreptococcus-ionw are 
all in the form of Micrococci and not as cliains. This, however, 
often takes place with Streptococcm’-ioriim when cultivated on 
nutrient media. Apparently we have here an example of 
extreme pleomorpbism—a bacterium which, under normal con¬ 
ditions, forms chains, is green, and can assimilate, when developed 
on nutrient media becomes colourless, loses the power of assimi¬ 
lation, and splits up into isolated Micrococci. It is interesting 
in this connexion to notice that a bacterium (Streptococcus 
ocJiroleucm, Hueppe) is known which in light turns yellow. It 
is possible that this may be a closely allied species, variety, or 
even perhaps the same bacterium as the above Streptococcus^ 
to which the provisional name of Streptococcus mrians may be 
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given. S. varians, in addition to the characters above described, 
forms thick-walled, colourless arthrospores, sometimes laterally, 
but generally intercalary to the chains, occasionally a pair being 
formed together. 

Attempts were made to obtain direct analytical proof of the 
presence of the power of assimilation in these green Bacteria by 
enclosing a given quantity of an almost pure green water-culture 
in glass tubes with a given volume of gas to light, and in darkness, 
for 12 hours, then opening and analysing the enclosed gas. 

It appears, therefore, as if under the most favourable conditions • 
and using an atmosphere of hydrogen a trace of oxygen may 


Amount 
of duid. 

Condition. 

das enclosed. 

Exposure. 

CO, 

found. 

0 

found. 

50 c.c. 

Living. 

p. c. 

ri7T 0. 

Bright diffuse 
daylight. 

2*9 p. c. 

9'3 p. c. 

50 c.c. 

j) 


Darkness. 

4-2 „ 

8-5 „ 

18 0.0, 

)5 

7 C.C. H. 


8-5 „ 

00 „ 

ti 

Killed by HgCl^. 

)} 

Light. 

0-3 „ 

0-0 „ 


liTing. 

„ 

» 

1-03 

00 „ 


JJ 


f) 

0-36 „ 

O'O „ 

»{ 

Thick dark green 
almost pure culture. 

} ■ 

JJ 

4-6 „ 

0-37 


)) 


„ 

3-9 „ 

0-79 „ 

>} 

j* 


Darkness. 

9-2 „ 

00 „ 


appear. In all cases, in light less COg is evolved and less oxygen 
absorbed tlian in darkness; but this might he explained as being 
due to a direct action of light upon the respiration of the Bacteria, 
instead of being due to a certain amount of assimilation having 
taken place. The analytical results do not, therefore, form a 
certain and sure proof of the presence of assimilation. It is 
possible, however, that with perfectly pure cultures more certain 
results may be obtained. 

JBurjple Bacteria. 

Engelmann * ascribes to these the power of assimilation, the 
assimilatory pigment being bacterio-purpnrin. One peculiarity 
of this pigment is that it has a marked absorption-band in the 

^ T. W. Engelmann, “Die Purpurbakterien und ihro Peziehungen zum 
Licht,” in Bot. Zeit. Oct. 1885. 
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ultra-red; and according to Engelmann an evolution of oxygen 
is sliown in tliis region, i, e., when the plants are apparently in 
darkness. 

Of tlie purple Bacteria the following were found, cultivated, 
and examined: Gliromatium Olcenii, Ehr., GJmmatium War- 
mingii, Ehr., and Bacterium ^liotometricum, T. Engelm.^ 
These all grow in stagnant water containing a trace of SH 2 and 
exposed to light. On examining masses of these Bacteria by means 
of Spirilla, a distinct attraction of the latter can be seen to take 
' place in light, which ceases in darkness. If the preparations 
have been freshly made, on the contrary, and still contain dis¬ 
solved oxygen, the red Bacteria may be seen to exercise a 
repulsive effect upon the Spirilla, By means of Bacterium Termo 
in no case could any evolution of oxygen be detected, though the 
red Bacteria were examined with and without sulphur-grains, 
free, in masses, motile and non-motile, in gelatine preparations, 
and in water. 

Eor its size, B, pliotometricum seems to possess a stronger 
power of “ evolving oxygen ” than Gliromatium OTcenii\ but here 
also no evolution of oxygen could be detected with certainty by 
Bacterium Termo. 

In a culture of Gliromatium Olcenii it was noticed that in bright 
light the clear surface zone free from colour was deeper than when 
in very w^eak light. The Bacteria seek out regions where a little 
oxygen is present, and avoid those where it is very abundant. 
Thus, if the cover is removed and the surface exposed freely to 
air, the upper clear zone becomes still broader. These pheno¬ 
mena were noticed by'Engdmudlll? considered by him to 

form a proof of the evolution of oxygen by the iTurpte'Sacteria. 

possible explanation of the phenomenon, however, is 
that in light the sensibility of the Bacteria to oxygen alters. In 
the presence of oxygen Bacterium pliotomefriGum is less sensitive 
to light than in the absence of oxygen. Hence it is also possible 
that exposure to light may increase the sensitivity to oxygen, 
especially as in the darkness in a few hours the Bacteria come to 
rest, their general sensitivity to oxygen and power of seeking out 
regions where the oxygen percentages most suitahlebeing lessened 
in weak light and in darkness finally ceasing. Both causes may 

^ The B. 'phoiometricnm sho^^ed all the physiological peculiarities with 
regard to light ascribed to it by T. W. Eugelmann, in Pfiiiger’s Archiv 
f. d. ges. Physiol. Bd. xxx. p. 95. 
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operate, for in tlie darkness the Bacteria at first come nearer to 
the surface, as if owing to the cessation of the evolution of 
assimilatory oxygen, but after being in darkness for a longer 
time they tend to distribute themselves more evenly throughout 
the upper and lower layers, and after being in darkness for a 
day or two commence to sink to the bottom. 

Various facts seem to indicate that the purple Bacteria are 
really possessed of an actual, though extremely weak, power of 
assimilation. Thus, like the green Bacteria, they can grow and 
multiply in fluids in which but a trace of organic material is 
present. Bor the life of the red Bacteria the presence of SHg 
is essential, whereas the green Bacteria, though they can with¬ 
stand the presence of a trace of thrive best in its absence. 
"Winogradsky has shown that the sulphur Bacteria obtain their 
main supply of energy by the oxidation of the sulphur, derived 
from SHg, which they contain. Hence, perhaj)s, the weaker 
power of assimilation of the red Bacteria as compared with the 
green ones, which are apparently dependent almost entirely, 
under normal conditions, upon the oxidation of the carbon 
obtained by assimilation for their supply of energy. In saturated 
SHg water, or in sealed tubes with pure SH^, even if exposed to 
light, the red Bacteria die in a few days— i. <?., they are not really 
anaerobes. If, however, kept exposed to light in sealed tubes 
containing a little H and a trace of SH^, or in capillary tubes, or 
in closed cells, the Bacteria, especially Bacterium phqtometricum^ 
may remain living and motile for weeks, and also divide and 
multiply, the oxygen necessary for both the sulphur and carbon 
respiration being produced by the Bacteria themselves. In dark-, 
ness they are aerobes, in light apparently are anaerobes. 

That the red Bacteria do actually evolve COg was proved by 
testing almost perfectly pure water cultures free from all 
in the gas-chamber by the methods already described as well as 
by direct analysis. In light the amounts of COg evolved and O 
absorbed are slightly less than in darkness, hut in no case can 
any actual evolution of oxygen be detected analytically. With 
ordinary SHg containing cultures, the gas finally analysed always 
contains a little SHg derived from the enclosed fluid. In none 
of these Bacteria does the pigment appear to have any power of 
occluding oxygen. An evolution of oxygen so weak that it can 
hardly he detected by Spirillum cannot be detected by analysis. 
So far as the evidence goes, a qualified acceptance of the presence 

Xira. JOUBN".—VOIi. XXXCII* M 
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of a power o£ assimilatioB in purple Bacteria is at present 
justifiable, but until further research has been made in this 
direction it cannot be regarded as a conclusively established 
fact. All attempts to isolate OJiromatium Olcenii &c., on agar 
with and without SH^, in darkness or in light failed. 

It has been shown above that in certain coloured Bacteria an 
eyolution of oxygen takes place because the pigment possesses 
the power of holding oxygen in a state of loose combination as 
hsemoglobin does, whilst in others the evolution of oxygen is 
the result of a process of assimilation, and takes place only when 
an absorption of radiant energy is able to take place. Beyer- 
inck’s classification of pigment Bacteria into parachromophores, 
chromophores, and chromopares does not seem to be a correct 
one. So far as at present appears, the only Bacteria in which 
the pigment forms an essential and integral part of the 
bacterial plasma is in those green ehlorophyllous and red 
bacterio-purpurin containing Bacteria, in which it has apparently 
an assimilatory function. Even here, as has been shown, under 
abnormal conditions the formation of pigment may be sup¬ 
pressed. This in the case of Streptocoeom variam is perhaps 
comparable with the degenerative changes which may be induced 
in the chlorophyll grains of Elodea and Eunaria under some¬ 
what similar abnormal conditions In all the other coloured 
Bacteria examined the pigment appears to he an excrete product. 
They may he divided into two classes :— (a) Those which form a 
lipoehrome pigment insoluble in water and having the property 
of holding oxygen in a state of loose combination, and hence 
having an important biological significance, especially as regards 
the respiration of the Bacteria. (5) All other pigment-forming 
Bacteria, in which the pigment is often soluble in water and is 
an excrete product which is either functionless or the function 
of which has not as yet been discoyered. 

In (1) under normal conditions the pigment is always formed, 
and always has precisely the same colour. In 2 (a) under 
normal conditions the pigment is always formed, hut its formation 
is more readily affected by external agencies, and yarietiea in which 
but little or no pigment is formed are rather readily produced. 
The colour of the pigment, as well as its amount, in many cases 

^ **Oii Assimilatory Inhibition,’' in Joum. iDinn. Soc. (Bot.) xxsi. (1896) 
p. 422, 
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varies somewliat according to the nutrient medium on which the 
bacterium is grown. 

* 2 (h). The formation of pigment often takes place only under 

very specialized conditions, and colourless varieties are com¬ 
monly very readily produced, which may have permanently lost 
the power of forming pigment even when brought under the 
most favourable possible conditions again (Bacillus ^rodigiosus). 
In many cases the pigment is excreted as a colourless chromogen, 
which later is oxidized and becomes coloured. Frequently the 
pigment may pass through a series of colours before it reaches 
its most highly oxidized condition. This class is simply a hetero¬ 
geneous assemblage of all the other pigment-forming Bacteria; 
but a further classification is impossible until more is known 
about them. It is quite possible that in certain of them the 
pigment may have functions as important as in those coloured 
Bacteria which can evolve oxygen. 

Conclusions. 

A number of coloured Bacteria possess the power under 
appropriate conditions of evolving oxygen in greater or less 
amount. In certain of these the oxygen evolved appears to be 
occluded oxygen absorbed from the air by the pigment-substance 
excreted by the Bacteria. The process is not a vital one. The 
substances contained in an alcoholic extract appear to have, 
though to a less extent, the same power of occluding oxygen, but 
this property is soon lost. 

The purple and green Bacteria, in which the pigment forms an 
integral part of the bacterial plasma, show% when exposed to 
radiant energy, a very weak evolution of oxygen, continuing for 
an indefinite length of time if conditions are favourable. In the 
former of these the assimilatory pigment is “ bacterio-purpurin,” 
in the latter chlorophyll. The process is a vital one, and the 
oxygen evolved is apparently derived from the assimilation of 
carbon dioxide. 

Botanisclies Institut, 

Ijeipzig. 
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Desraids from Singapore. By W, West, F.L.S., and 

Gr. S. West, A.E.C.S. 

[Bead 6th May, 1897.] 

(Plates 8 & 9.) 

The Desmids recorded in this paper were observed in a small 
collection of Algse kindly made for ns by IT. N. Eidley, Esq., 
M.A., in Singapore. The number of species, forty-five, is not 
very great, but there are some very interesting ones, conspicuous 
among which are Micrasterias anomala, W. B. Turn., and Cos- 
matium Askenasyi^ Schinidle. In 1895 a small paper appeared by 
Prof. Schmidle in TIedwigia, xxxiv., entitled ‘‘ Einige Algen aus 
Sumatra^’; and as little is known concerning the x4.1gm of this 
part of Asia except his list, the present paper is all the more 
interesting. 

The following seven species found in the material from 
Singapore are also recorded from Sumatra :— Mimtrim olesurn^ 
ansotum^ Cosmarium Aslcenasyi, (7. connatum^ O, Hammer 
C, pacJiydermtm^ and C. mhglohosim. 


CYLINDEOCYSTIS, Menegh, 

1. C. CEASSi, Be Bary^ Unters. Bam. Conj. pp. 37, 74, t. 7. 
f. C 1-12. 

Long. 31 y ; lat. 24 /x. 

PENIUM, IMB 

2. P. Libellxjla, Bfordst* in Videmh. Meddel. Kjob^ 1888, 
p. 184. Closterium ZiheUula,ldocke. Feuium closte?ioides,liQlh. 

Forma inteeutjpta, West, in Jonrn. B. Micr. Soc. (1892) 
p. 721. 

Long. 163 ; lat. 29 p. 

Var. INTERMEDIA. Boy, in Bcott. Nat. Hist. (1894) p. 252. 

Long. 138 IX ; lat. 21 /x. 

3. P. FT ATiciriiA, Breh. in Mem. Soc. 8ci*Nat. OherhAi, (1856) 
|). 146, t. 2. f. 37. 
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Eorma gsakttlata. (PI, 8. fig. 10.) 

Porma cum membraiia regulariter et lease graaiiLitlj polis 
.glabris. 

Long. 68 fjL; lat. 16 ju; lat. apic. circ. 7 //. 

4. P. CEASSixrscFLiTM, De JBary, Co 2 ij\ p. 73, t. 5. ff. 5-7. 

Long. 64 ; lat. 23 jj., 

5. P. ATJSTEALE, IRacib. in Rospraioy A'kad. Umirj. Kralcoiv, 
Wydziat nat-yrzyn. Ser. II., ii. (vol. xsii.) p. 367, t. 6. f. 27. 

Loag. 65-69/i; lat. 38-40 jj,; lat. isthm. 37 fx. (PI. 8. fig. 10.) 

Tke specimens observed are exactly typical as regards form, 
but they are more minutely punctate and the glabrous zone is 
narrower tlian in the type. 

Cosmariimi siibturgidum, Sebmidle \^Di8pliinctium suhtiirgidum^ 
W. B. Turn.], f. minot', Schmidle, in Hedwigia, xxxiv. (1895) 
p. 300, t. 4. fig. 2, seems to us much nearer inform to P. anstrale 
than to Q. sulfurgidum although the chromatophores seem to 
differ. 

Schmidle remarks (in Engl. Bot. Jahrb. xxiii. (1896) p. 256) 
that 0, zonarium^ West & (x. S. West, in Trans. Linn. Soc. 
Ser. IL, Bot. v. (1895) p. 71, pi. 8. f. 13, is the same as C. siih- 
turgidum, var. minor. It is certainly very near his variety, and 
has the same arrangement of the chlorophyll, but we are sure 
that C, zonarium is a very different plant from Q. subturgidum ; 
the form is quite different, so is the size and so are the markings. 
This we were certain of at the time we described the former. 

6. Pek-jum sp. 

Long. 17*5-19 ja; lat. 7*5-8*5/i. 

A few specimens only were seen of this small species; it is 
very slightly constricted in the middle, and the poles are rounded 
and a little truncate. 

CLOSTEEIUM, mtzscl, 

7. C. niDTMOTocuM, Corda, Aim. de Carhlad (1835), t. 5. 
ff. 64, 65 ; Malfs^ Brit. Besm. p, 168, t. 28. f. 7 « et b. 

Var. TEOPictJM, n. var. 

Var. ventre subrecto, dorso convexiori, polis dilatatis incras- 
satis; membrana glabra, lutea vel luteo-brunnea. 

Long. 238-309 g.; lat. 36-44 ft,; lat. apic. 17-19 g. 

w2 
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8- ClOSTERITTM SITECAPITATITM, H. Sp. (H. 8. figS. 1-3.) 

01. mediocre; cellulis diametro eirciter llplo longioribua, 
subrectis, ventre recto vel leviter concavo, dorso convexo et in 
medio retuso, polos versus attenuatis, polia valde dilatatis (sub- 
capitatis) ; membrana admodum punctata, Inteola vel Inteo- 
fiiscescens, polls bene fuscis. 

Long. 253-265 f-i ; lat. max. 13-25 jj; lat. med. 21-23 fi ; lat. 
apic. 11 /i. 

Tbe strongly punctate membrane sometimes gives tbe margin 
a rough appearance. This species might be compared with 
O. halmacarense, W. B. Turn., in ISTaturalist (1893), p. 347 ; 
Boy and Bisset, in Ann. Scot. hTat. Hist. (1894) p. 243, t. 4. 
f. 6. 

9. C. Leciumek, n. sp. (PL 8. figs. 5-7.) 

C. submediocre, subrectum; cellulis diametro 5-6plo longi- 
oribus, ventre recto, dorso leviter convexo, polos latos versus 
sensim attenuatis, polls rotundo-truncatis et levissime retusis ; 
membrana hyalina, achroa, glabra; pyrenoidibus in serie iinica, 
in semicellula unaquaque eirciter 3. 

Long. 153-176 jjl ; lat. 26-30 /x ; lat. apic. circ. 10 /x. 

"We found this species originally from Huilla, Angola, West- 
Central Africa, but as it was only a single semicell we wished to 
see more of it before describing it. 

It comes nearest to (7. rectum^ Griitw. (in Naklad, Akad. IJmiej. 
Krakow (1896), p. 35, t. 1. £ 3). We consider that GutwinskTs 
species is probably a form of Penium Lihellula (syn. P. closteri- 
oides) ; this form with the projecting median sutures we mentioned 
as occurring at Capel Curig, N. Wales (vide West, in Journ. 
E. Micr. Soc. (1890) p. 286). 

10. C. Toxok, West, in Journ. Linn. Soc. (Boi.) xxix. (1892), 
p. 121, t. 19. f. 14. 

Korma paullo brevior; membrana lutescens. 

Long. 163 p ; lat. 9*6 ju ; lat. apic. 5-5 /x. 

11. C. PiriiOHEiiLTiM:, n. sp. (PI. 8. figs. 8-9.) 

Q. parvum; cellulis diametro eirciter 7plo longioribus, leviter 
et regulariter curvatis, polos versus gradatim attenuatis, polis 
subobtusia; membrana glabra, fusca vel fasco-rubra; pjrenoidi- 
bus 2 in semicellul4 un^qu^ue* 
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Long. 75-84 ^ ; lat. 11 /x. 

This species differs from G, calosporum, Wittr., in its coloured 
membrane, in being somewhat thicker and less carved, as well as 
in its blunter apices. 

12. C. BAGOEFSE, Nordsf. in Vidensk, Meddel. Kjdh, (1869) 
p. 203. t. 2. f. 2. 

Porma minus curvata. 

Lat. 26 /X; apicibus 194 /x inter se distantibus. 

13. C. SUBTEraCATUM, n. sp. (PL 8. fig. 4.) 

G, mediocre; celluiis diametro lOplo longioribus, leviter cur- 
vatis, gradatim attenuatis polos versus, polis levissime dilatatis et 
late truncatis, ventre distincte sed leviter concavo; membrana 
luteola, delicate striolata, striis visis 25. 

Long. 259 fx; lat. 26 /x; lat. apic. 13 /x. 

This differs from G. truncatum, W. B. Turn, in Vet.-Akad. 
Handl. xxv. n. 5 (1893) p. 22, t. 22. f. 14, in its very regular 
curve, and in not being at all ventricose: the striolations are 
also more numerous, and the ends are slightly dilated on the 
dorsal side. 

14. C. Ealfsh, JBreh. {Balfs^ Brit, JDesm, p. 174, t. 30. f. 2.) 
Var. HYBEiBTJM, BobenJi. Kry^t, FI. Sachs, p. 174; FL Furap. 

Algar. iii. p. 135. 

Long. 306-345^; lat. 24-29 /x; lat- apic. 6'5-7'5 ju. 

Porma majoe. 

Long. 598 /x; lat. 44 /x; lat. apic. 11*5 /x. 

15. C. STEiOLATUM, Ehr&nh, Brit. Besryi. p. 170, 

t. 29. f. 2.) 

A rather small form; long. 184-196 /x; lat. 25 /x ; lat. apic. 

10 p., 

PLELEOTiEiSrilJM, Naeg. 

16. P. Teabeoula, JSfaeg. 

Long. 392-426 ju; lat. has. semicell. 30-32 p ; apic. 21-25 p. 
TETMEMOEUS, Balfs. 

17. T. B-ffiiTis, Balfs., Brit. Desm. p. 146, t. 24. £ 3. 

Long. 82-87 p ; lat. 18*5-22 p ; lat, apic. 14 m ; lat. isthm. 1-7 
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ETJASTETJM, Mrenk 

18. E. GJTATHOPHOUtJK, 11. sp. (PL 9. figs. 8, 4) 

.U. mediocre, diiplo longius quam kitius, prof undo cotistricfcu in, 
sinu angusto-iineari extreme subampliato ; semicelliiLo trimeatO" 
pyramidatfB, augulis iuferioribiis subrectangularibus, margiiiibiis 
lateralibiis biundulatis elevatione mediaua depressa, arigulis 
apiealibus siibrotundatis et leviter incrassatis, apicibus couYexis 
incisurii mediana profundissirna et angustissima, serie verrucarum 
magnarum emarginatarum trium trans basin; a yertico vism 
oblongo-rectangulares, nodis tribus ad poluin unumquemque, 
ineisiiris tribus prope medium utrobique, incisurfi mediana minus 
profunda ; a latere vis^e ovato-oblonga?, augulis basallbus rect- 
aiigularibiis, lateribiis retusis ad medium, augulis apiealibus 
rotimdatis; membraua punctata. 

Long. 68-65 jLi; lat. 32-34//; lat. apic. 18-20//; lat. isthm, 
12 jii ; crass. 21 jn. 

This characteristic species is nearest to E. qtiadriceps, ISTordst. 
in Viclensk. MeddcL Kjob. (1869) p. 216, t. 2, f. 5, with which it 
might be compared. 

Compare also with -S', huillense^ West & G*. S. West, in 
Journ. Bot. xxxv. (1897) p. 82, t. 366. ff. 15,16. 

19. E. siNTTosuM, Lenorm* in Balfs, Brit, Bern, p. 85, t. 13. 
f. 5 d, 

Var. REDtrcTUM, West ^ G. /S'. West, I c, p. 88. 

Long. 46-59/I; lat. 28-82*5//; lat. isthm. 7‘5-9'‘5//; crass. 
18 //. (PI. 8. fig. 17.) 

One specimen was noticed with the same number of scrobicu* 
lations as one figured hj Eacihorski (Eamiet. Wyd 25 . III. A\ml 
Lmiej. Erakow. xvii. t. 6. f. 9), but their arrangement was some¬ 
what different. 

20. E. AN-SATUM, Bhrenh, (Balfs, Brit, Bern. n. 85, t. 14 
f, 2.) 

Long. S8 //; lat. 36 //; lat. apic. 20 //; lat. isthm. 15 ju. 

21. E. OBESTTM, Joshua^ in Journ, Linn. Soc. (Bot,) xxi (1886) 
p. 638, t. 23. ff. 19, 20. 
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Var. RoiJUSTUM, ii. var. (PL 8, fig. 20.) 

Fm\ angulia bafcialibus semiccllularum reetaiigiilaribus et 
• rotniulatis, apicibiia latioribuw. 

Long. 86 /i 5 lat. 44 i.i ; lat. apic. 27 ju ; lat. istlun. 11:5 fi. 

This variety differs from var. suhangulare, West & (4. 8. 
West, Trans, Linn. Soc, 8er. II. (Bot.) v, (1895) p. 50, t. 6, f. 15, 
in the broader apices and the ditlerent basal angles. 

22. E. QUADEIOCIILATIJM, 11 . sp. (PL 9, figs. 5, 6.) 

E, snbmedioere, circiter diiplo longiiis quam latius, profnmie 
constrictnm, sinu angasto-iineari extreme subainpliato; semi- 
cellule subtrilobata^, lobis lateralibus einarginatis et lateribus 
convergentibus sur>siim, lobo polari snbrectangulari angulis 
rotnndatis, incisura inediana p rotund a. liucari, in centre tumoribiiH 
birds horizontaliter dispositis; a verticc visie cllipticie, in rnedit) 
utrobiqxie tiunoribus binis instructoe; a latere viste truncalo- 
ovatre, tumore prope modium ntrobhpic; inembrana jiiinctata. 

Long, 8S“40p-; lat. 20-22 ju; lat. apie, 12*5“-14'5 ; b.it. isthm. 
5'5-G*5 jx ; crass. 15*5 /i. 

23. E. cosMABioiDES, West ^ G. S» West, in Trans. Linn* 
Soc. Ser. II. (Bot.) v. (1895) p, 54, t. 6. f. 23. 

Var. OUBTUM, West ^ G. S. West, in Joum. Bot. xxxy* 
(1897) p. 84. 

Long. 18-22; lat. 18-19//; lat. apie. 16-18//; lat, isthm. 
5-5*5 fx ; crass. 11 //. (PL 8. figs. 18, 19.) 

In front view the specimens from Singapore correspond 
exactly with those from Africa, but differ some what in the other 
views. The vertical view is elliptical and is without the 
swelling on eacli side possessed by the original examples, 

24. E. DENTICULATUM, id Gmj, in Bull. Soc. Bot. France, xxxu 
(1884) p. B35. 

Long. 20 fx ; lat. 15 //; lat. isthm. 3*5 //. 

25. E. nmAM, Ehrenh. (Ealfs, Brit. Besm. p. 90, t. 14. f. 8.) 

Var. EiiOBATiJM, Lund. Besm. Suec. p. 23,4. 2. f. 7. 

A form not quite agreeing with Lundell’s figure; long. 23 /./; 
lat. 18*5 //; lat. apic, 13 //; lat. isthm. 5'5 //. (PL 8. fig. 11.) 
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MICEASTEEIAS, Ag. 

26. M. Mobii, ml. 

Umstrimi vernicosuni, Eliroiib. vav. Molii, Bor^c, in Biliaiig’ K. 8v. 
Vet.-Akad. Handl. xxii, no. 9, p. 13, t, 2. if. 18, JO. 

JS. verrucosum, forma, M5b. Austr. Siisaw. Alg. ii. p. 340, t. 2. f. 21. 

Yar. Eidleyi, n. var. (PL 9. fig. 2.) 

Var, major, semicellulis cum lobo polari altiori et coiivexiori 
(sed in medio leviter retuso), incisura infra apicein latiori et 
minus profunda, lobis lateralxbus minus productis, sinu valde 
aperto extrorsiim; membrana scrobiculata, scrobiculis in centre 
multe majoribus. 

Long. 135 [jl; lat. 102 fi; lat. apic. 76 lat. isthra. 36 fj, ; 
crass. 57 //. 

We do not consider that the var. Mohii^ Borge, of Umstrum 
t'errucosum belongs to that genus, much less to that species. 
The psOlar lobe is that of a Micrasterias and not that of an 
Umstrum. The characters of M. Molii are so difiereut from 
those of E. verrucosum that we fail to see how it came to be 
placed under the latter species. 

The variety seen by us was scrobiculate and not granulate, the 
scrobiculations being much larger in the centre of the semicells ; 
Borge describes his specimens as granulate. The magnifications 
of Borge’s figures (L c.) are incorrect, as proved by his measure¬ 
ments in the text. 

27. M. akomaea, W. E . Turn, in Yet.^Akad, Handl, xxv. no. 5, 
(1893) p. 97, t 22. f. 1. 

AT. apiculata^ Meiiegh. forma, Joshua, in Journ. Linn. Soc. (Bot.) xxi, 
(1886) p. 636, t. 22. f. 13. 

M. apiculafa forma Joshim, Toni et Levi, in Notarisia (1886), p. 91. 
Long. 218 p ; lat. 150 p ; lat. isthm. 44 p. Lat,: long.sal; 1’45, 

„ 227 ft; „ 160/t; „ „ 40 ft. „ : „ =:;1:1’42, 

(PL 9. fig. 1.) 

The specimens observed of this fine species were ratlier large 
ones and were much more regular in form than Turner’s figure, 
the polar lobes have a distinct subrectangular basal portion 
which causes them to be more produced, the lateral divisions are 
less deep and the sinus is more open. These characters, however, 
are not of varietal importance, because, judging from Turner’s 
figure of the typical form (/. c. fig. la), we should imagine that 
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Ilia specimens had been somewhat damaged {vide his drawing of 
the polar Jobe), Two whole specimens were seen; these were 
practically identical in form, but the arrangement of the central 
processes was different. In one there was a transverse row of 
5 processes across the basal part of the semiceli, the central one 
being much the largest and showing indications of a division 
into two. In the other, there were but 4 processes in the trans¬ 
verse row, the two median ones being more or less irregularly 
divided. 

We consider that Turner is quite mistaken in supposing that 
the processes are tubular; they are hollow just like those of 
Jf. americam^ Jf. JSfordstedtiana, and IL muricata ; moreover, 
from a physiological standpoint they could uot be “ tubular ! 
The membrane was quite smooth and of a pale yellow colour. 
We have no doubt that the M. ajpioidata^ forma of Joshua, was 
a damaged form of the same species as M. anomala^ W. B. Turn, 
The liuding of the plant from Singapore extends its distribution 
eastw^ards, it being previously recorded from E. India {Tamer) 
and Burmah {Joshua). 

28. Miceasteeias eotata, Balfs, Brit. Desm. p. 71, t. 8. f. 1. 

Long. 208 fx ; iat. 165 ft; lat. isthm. 29 ft. 

29. M. Thomasiaita, Archer^ in Proe, Bull. Nat. Mist. Soc. 
(1862) p. 72, t. 2. ff. 1-5. 

Two forms of this were seen: 

(1) A form a little narrower than the type and destitute of 
the superficial apiculate elevations; the inembraue was finely 
scrobiculate. 

Long. 192 ft; lat. 150 ft j lat. isthm. 27 ft. Lat*: long.==l: 1-28. 

(2) A form without the central one of the three median pro- 
ji’Ctions; the superficial apiculate elevations were also absent, 
but on one semiccli a largo apiculate elevation was present at 
the middle of the lutcrai lobe bordering upon the polar lobe and 
close to its margin, 

Long. 175 ft; lat. 144 ft; lat. isthm. 26 p. Lat.: long.=l: 1*20. 

COSMAEITJM, Corda, 

30. C. Hammeei, Bemsch^ Algenfl. Frank, p. Ill, t. 19. f. I. 

Long. 23 p; lat. 17 p ; lat. isthm. 5'5 p ; crass. 10 p. 
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SI. CosMABiXJM ANCETS, Jjimd, Ddsm. Suec. p. 48, t, 3* f. 4. 

JForma paullo major, apicibus latioribxiB, angiilis basalibus 
rotundatis et levissime prodiictis. 

Long. 39 /i ; lat. baa* semi cell. 18 p; lat. apie. 15 fe; lat. istlun. 
9*5 ju. 

(PI. 8. fig. 12.) 

32. 0. URCEIJM, n. sp. (PI. 9. figs. 8, 9.) 

0. parvum, cluplo lotigius quaui latiua, profundissirne con- 
strictum, sinn angusto-lineari ad extremum subampliato j semi- 
celliiljB anguste truiicato-pyramidatm, biteribus retuais, angulis 
basalibus rectangularibus leviter rotundatis, angulis supeiioribua 
subrotimdatis, apicibus leviter retusis; a vertice visiu obloiigo- 
ellipticee; a latere vism oblongm, apicibus rotundatis; membrana 
minute punctata. 

Long. 32*5-34*5 ^; lat. bas. semicell. 15-16 ; lat. apic. 9*5- 
10*5 }x ; lat. isthm. 4 ; crass. 9*5 p. 

Compare with (7. angmtatim^ JNTordst. 

33. C. PAEVULXJM, jBreb. in Mhn, Soc. So, Mat, OJierh, iv. (1850) 
p. 133, 1.1. f. 18. 

A curious abnormal cell of this was seen. 

Long, semicell. 9*5 fi ; lat. 9*5 fx. 

34. C. STEIATTJM, Boldt^ in Of vers, Vei,-AMd. Morh* (1885) 
no. 2, p. 104, t. 5. f. 9. 

Long. 12*5 fx‘, lat. 12 lat. istlim. 4*5 ju ; crass. 6 g, 

35. C. PACHIDEEMIFM, Ltmd. Desm. Suec. p. 39, t, 2. f. 15. 

Yar. MINUS, Nordst. Norg, Desm. p. 18, t. 1. f. 7. 

Long. 56 ft; lat. 48 p; lat. isthm* 18 ft; crass. 28 ft. 

36. C. OBSOLETUM, Meinsch, Algmfl, Franh p, 110, t. 9. f. 5. 

Long. 57-60 ft; lat. 67-71 ft; lat. istLm. 33-35 ft; crass. 36 ft. 

The specimens were often of a yellow or yellowy-brown colour, 

and the basal angles of the semicells were thickened (not mamiL 
late); extending through this thickening was a marked conical 
pore which was broadest towards the interior of the Cosmarium, 

37. C. Askenastt, Schmidle^ in JEedwigia (1895), p. 304, t. 4. f. 7. 

Long. 142-158 ft; lat. 121—137 ft; lat. isthm. 38-53 ft; crass. 
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The numerous examples o£ this species seen by us were all 
broader than the forms described lirom Sumatra by Schmiclle. 
* The membrane is scrobiculate, the scrobiculatioiis being larger 
over the central thickened area of each semicell, and there are 
line punctulations between these scrobiculations; in «age the 
membrane becomes yellow. The granules are conical and yary 
somewhat in length ; the breadth of the isthmus varies consider¬ 
ably, and the apices of the semicells are in all eases slightly 
truncate. 

As we have previously pointed out (Trans. Linn. Soc. Ser. II. 
(Bot.) V. (1895) p. 229, footnote), C. dentatim^ Wolle {cfr. West 
& G, S. West, 1. e. p. 249, t. 15. tf. 10, 11), is by far the nearest 
ally of this species. Schmidlo represents the conical granules too 
large relatively to the magnification of the cells; the figures 
given by Borge in Bihaug Vet.-Akad. Handl. xxii, no. 9, t. 8. 
ff. 85, 36, are more correct in this respect, but the granules are 
more acute than any we have seen. 

O'. SiuJilmannii, Ilieron. (in Engler, Die Pdanzenwelt Ost,- 
Afrik. u. d. Nachbargebiete, Theil C, 1895, p. 19), is most 
probably a form of this species. 

38. Cosmarium: mah-uabitatum, et JBiss, in Journ, Bot. 
xxiv. (1886) p. 194. 

Long. 65 jx ; lat. 57 fx ; lat. isthm. 25 jx, 

89. C. sotbecoratitm:, n. sp. (PL 8. fig. 18.) 

O. mediocre, l|plo longius quam latius, profunde eonstrictum, 
sinu angusto-llneari extreme ampliato; semicellula truncato*- 
pyramidatm, angulis inferioribus et superioribus rotundatis, 
lateribus convexis, apicibus subrectis; membrana granulis quiu- 
euncialiter ordinatis, seriebua horizontalibus circiter 7, aeriebus 
obliquis circiter 10, scrobiculis triangularibus G circa granulurn 
unumquemque ; a vortice visa oblonga, polis rotundatis. 

Long. 06 fx ; lat. 58 jx ; lat. istbm. 17*5 p ; crass, 29 fx. 

This differs from 0. decoratum. West & G. S. West in Tratia. 
Linn. Soc. Ser. II. (Bot.) v, (1895) p. 61, t. 7. f. 21, in its smaller 
size, its deeper constriction, its much fewer granules, and in its 
vertical viewj moreover, the sides and not the angles of the 
triangular scrobiculations are directed towards the granules. It 
differs from 0. muUiorclinatum, West & G. 8. West in Journ. 
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Bot. xixv, (1897) p. 121, t. 867. f. 8, in the narrower apices of 
the semicells, the different vertical view, and the triangular 
scrobiculations, which are differently arranged. 

40. CosMAEiUM ETTNCTUEATUM, Brch. in Mam, Soc. Sc. Wat, 
Cherh. iv. (1856) p. 129, t. 1. f. 16. 

Var. DEpBESsiJM, W, B, Turn, in Vet,-Akad, Ilandl. xxv. 
(1898) n. 5, p. 54, t. 8. f. 16. 

Borma minor. Long. 17*5 fi ; lat. 15*5 ju; lat. isthm. 4 fi ; 
crass. 8*5 /x. 

41. 0. TRAOHYPOLiTM, n. sp. (PL 8. figs. 14,15.) 

C, parvum, circiter Ifplo longius quam latius, levitcr eon- 
strictum, sinu lato aperto ; semicellulaj rotimdato-ovatio, apicibus 
levissime truncatis, parte superiore semicellularum sparse luinu- 
tissiine granulata; a vertiee visa? cireulares. 

Long. 29-30 ju ; lat. 16-17 /x; lat. isthm. 11*5-13 fi. 

Compare with 0. s^arsipunctatum (syn. JDisphinctmm 
functatum.^ Schmidle, in Oesterr. bot. Zeitschr. xlv. (1895) p. 348, 
t. 15. ff*. 1-6). 


42. C. SUEGLOBOSTJM, Wordsi, Alg, sandvic. p. 14, t. 1. f. 13. 
Borma minoe. 

Long. 24 ji j lat. 15*5 /x; lat. isthm, 14 /x. 

43* 0. COOTATUM, Brih, in Balfi., Brit. JDesm. p. 108, t. 17. 
f. 10. 

Long. 69 /X; lat. 52 fa ; lat. isthm, 44 fe. 

44. C. CxJCXJBBiTA, Breb, (Balfs, Brit, Bern, p. 108,1.17.17). 
Long. 32 fi ; lat. 15 p ; lat. isthm, 12*5 /x. 


STALTRASmiJM, Megen, 

45. S. DECOBATiTM, n. sp. (PL 9. fig. 7.) 

S. parvum, l|plo longius quam latius, profunde constrictum, sinu 
angusto-lineari extreme subampliato; semicellulge pyramidato- 
trapeziformes, angulis inferioribus superioribus rotundatis, lateri- 
bus retusis supra medium, apicibus leviter retusis; zonis latis 
granulorum altera trans partem basalem, altera trans partem 
apicalem, granulis in seriebus verticalibus ordinatis; a vertiee 
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viase triangulares, lateribus convexis angulia leyiter obtusis; 
membrana punctata inter granula. 

Long. 34 ju ; lat. ad baa. semicelL 23 ju ; lat. apic. 18 /i; lat. 
isthin. 8’5 jn. 

The margins of tliis species only appear rough near the angles. 

EXPLANATION OF PLATES 8 & 9. 

a, «'=cellula vel semicellula a fronto visa- 
?>= „ „ vertice ,, 

(!= „ „ latere ,, 

All the figures are magnified 520 diameters. 


Plate 8. 

Figs. 1-3. CloBtenum svhcapitatmn^ n. sp. 

4. ,, mhirmieaUm^ n. sp. 

5-7. „ Lc{jmnm>, n. sp. 

8-9. 5 , pulchellmn, n. ap. 

10. Penitm Kavlcnila, Breb., forma gramdata. 

11. Euastnm hinale, Ehrenb., var. elobatum, Lund., forma. 

12. Cosmarimi a7ioeps, Lund,, forma. 

13. „ suhdecoratmi, n. sp. 

14-15, „ traek/pokm, n, sp. 

16. australe, Bacib. 

17. Emstrum smwsmn, Lenorm., var. reduetum, West & G. S. West. 

18-19. „ cosmarioides, West & G. S. West, var. acrtim, West & 

G. S. West. 

20. „ ohes^m^ Josh., var. robmtum, n. var. 

Plate 9. 

Fig. 1. Mkrnsterias momcda, W. B. Turn. 

2. „ nob., var. EidUyi^ n. var. 

3-4. Euasinm gnathopliorimiy n. sp. 

5-6. „ quadrmnlatwmy n. ap. 

7. dccoratxmiy n. sp. 

8-9. Comarium urccmn, n, ep. 
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On the Kumber of Steriginata and Spores in Agariom camfesfm. 

By E. CiiA-BLES Hoeeketj. (Communicated by Professor d. 

Beetjqand Eabmeb, PbL.S.) 

[Bead 3rd June, 1897.] 

(Plate 10.) 

l^OTWITHSTANDING- the fact that tbe common musliroom, Agarie-m 
(FsaUiota) campestris, has been described in very many text¬ 
books, there still exist various contradictory statements as to tlie 
number of spores borne on each basidium. Por this reason 
and also because most of the statements were made some years 
ago, when the methods of preparation were not perhaps so good 
as they are today, it seemed advisable to carefully examine a 
number of specimens of different ages, in order to detormino 
the actual amount of variation, if any, and thus if possible to set 
the matter at rest. 

In the first English edition of Sachs’s Text-book (1875), in 
the description of Agaricus campestris (p. 251), the following 
sentence occurs:—Each basidium produces in this species only 
two, in other Hymenomycetes usually four spores.” Here also 
is the well-known figure, which has been copied into almost all 
the succeeding text-books. In the following year Mr. Worth¬ 
ington G. Smith, writing on the structure of the Common 
Mushroom Q Gardeners Chronicle,’ 1876, p. 456), says :—‘‘The 
spores in all the mushroom tribe are produced in clusters of four 
on each basidium; but on the common mushroom, and all its 
varieties, as far as I have seen, these four spores are generally 
produced two at a time, and as the first two drop off the last two 
appear, so that it is seldom that more than two are seen in situ 
at tbe same time ” He adds, “ The phenomenon .... has been 
quite erroneously interpreted by Prof. Sachs.” Mr. W. G. 
Smith gives figures showing spores being produced two by two 
on each basidium, but the form of the basidia figured by him does 
not in the slightest degree resemble that of the basidia of 
Agariem campestris. In 1884 Hesse, in a long paper on the 
structure of the Agarics for the purpose of which he examined 

“Beitr%ezur Olassificatioix der einheimischen Agarioineen auf anatomisoho 
Grundlage.’^ (Verharidl. hot. Vereins Brandenburg, 1884, p. 110.) 
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some 200 species, paid special attention to tliis question, and says 
tliat in Agaricus cmngestris he had never seen a hasidiam with 
.more than two sterigmata, and never any signs of two crops as 
described by W. G. Smitlu 

De Bary, writing in 1887 observes that there are only two 
sterigmata in Galocera and Daoryomyce^^ but does not inentiou 
the mushroom. The next writer to touch upon the question was 
Mr, G. Massee, who, in a note to a Monograph of the Tliele- 
pliore(s^'f referring to Sachs’s statement that only two spores are 
developed in the mushroom, remarks :—This is not correct; 
the basidia of Agaricus camjgestris have four sterigmata, each 
producing a spore; nevertheless this strange error has been 
re])Gated and accompanied by the equally incorrect woodcut in 
several English works on Botany.” Finally, Zopf in Schenk’s 
‘ Haiidbuch,’ in 1890, states (vol. iv. p. 631) that in Agaricus 
campestris there are only two sterigmata. 

Most of the material at my disposal consisted of cultivated 
mushrooms of different ages. Small pieces hearing lamellm were 
cut off and fixed for about 21 hours in Flemming’s weak solution, 
or in a concentrated solution of corrosive suhlimate containing 
one per cent, of glacial acetic acid. Flemming’s solution was 
found to give far better results than corrosive sublimate. After 
fixation, the material w’as well washed in water and brought 
gradually through increasing strengths of spirit to absolute 
alcohol; then through 50 per cent, alcohol and chloroform? 
through several changes of chloroform to half chloroform and 
paraffin, and finally to paraffin. Thin sections were then made by 
the Cambridge Hocking Microtome, and after being floated out on 
the surface of warm water, they were fastened ou the slide by 
means of albumen fixative. The paraflin, after careful drying, 
was removed by xylol, and the sections were then stained on the 
slide. The principal stains used were gentian violet, either 
alone or in combination with Congo red or fuchsin, Ilartog’s 
carmiiie and nigrosin as recommended by Wager J, Mann’s 
eosin and toluidin blue, Heidenhaiu’s hsematoxylin with orange G 
or Congo red. 

* Oomp. Morph. Fungi, &c., Eng. ed. 1887, p. 63. 

t Linn. Soo. Joum. (Bot.) rsv. (1890) p. 107. 

t “Structure and Beproduefcion of Cystopm eandidus,"' Aim. Bot. vol. x. 
p. 294. 
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0£ these gentian violet and Congo red gave decidedly tKe 
lest results; the red staining the walls very sharply and mahing 
the sterigmata very distinct, whilst the gentian stained the, 
nuclei only. This combination, however, was difficult to use, as 
the Congo red quickly washed out the gentian. Slaining for 
24 hours in a strong aqueous solution of gentian violet, followed 
hy about 10-20 seconds in a spirit solution of Congo red, gave 
the finest results, 

Some of the pieces were cut so as to show the hasidia in 
longitudinal section, and others so as to show the tops of the 
hasidia with their sterigmata in end-on or surface view. 

In all the preparations there could he no doubt that on nearly 
all the hasidia there were only two sterigmata developed, those 
hearing three sterigmata not forming more than 1 or 2 per cent, 
of the whole, and those with four not 1 per cent. Notwith¬ 
standing this small relative proportion, however, the entire 
number of hasidia seen hearing undoubtedly 3 and 4 sterigmata 
was considerable, but in no ease was there any evidence of the 
spores being borne in two successive generations as 'W'. G*. Smith 
has described. When 3 or 4 sterigmata were present they all 
seemed to he of the same age, and hasidia bearing more than two 
sterigmata were not more frequently present in old plants than 
in young ones. The hasidia vary somewhat in shape, and con¬ 
siderably in size, even in the same lamella. They are club-shaped 
bodies about 25-84 fi in length and from 6-|-13 fj. in width at the 
club-shaped end, and about 3 ju at the attenuated base. Each 
sterigma is a conical outgrowth, tapering from a round base to a 
fine point on which the spore is borne, and varies in length from 
2|-5 fx. Between the hasidia are numerous nearly cylindrical 
paraphyses about 20-27 fx in length and 5 in width. The dark 
brown elliptical spores are, when ripe, about 8| jx by 6|. Below 
the hymenium are several layers of pseudo-parenchymatous 
cells, succeeded by the cells, running longitudinally, of the 
trama. 

My investigations have clearly shown that, at any rate in culti¬ 
vated specimens, some degree of variation does occnr. There 
does not seem to be any reason why the same should not 
happen in wild plants, and possibly to a still greater extent, for 
their environment is subject to greater variation (e. y. in the 
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matter of soil, climatic conditions, &c.) than is the case with 
plants cultivated in mushroom-houses. Thus it may he possible 
.to reconcile the conflicting statements of Massee and Hesse, both 
of ■whom are apparently writing of the mushroom growing in a 
wild state. 

For purposes of comparison a number of species belonging to 
other genera and subgenera were examined, all of which uniformly 
possessed four sterigmata. Amongst the species of the Ilymeno- 
mjcetes which have been described up to the present as usually 
bearing only two sterigmata on each basidium are AgariGm 
(PsaUiotd) campestris, Ag» {JBsalliota) sylvafieus, Ag. (Mycena) 
coTtioola, Ag>{Myce%a) Jiiemalis, Ag, {Waueoria) tenax^ Syyochim 
hisporus^ JE^istillaria Qiiicam, Oraterellus cornucojgioides, and the 
genera Quepinia, Calocera, and Dacryomyces* 


EXPLANATION OF PLATE 10. 

Fig. 1. Portion of the hymonium of Agaricus campestns^ showing basidia 
bearing spores of different ages. One basidium is shown bearing threo 
nearly ripe spores, and another bearing four very young ones. 

Fig. 2. Basidia in longitudinal section, with spores in $Uu. 

Fig. 3. Basidia in transverse section (diagrammatic), showing the arrangement 
of the sterigmata. 

All figures are magnified 1200 diameters, and were drawn under the Abbd- 

Oamera Lucida. 
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Primula elatior in Britain : Its Distribution, Peculiarities, 
Hybrids, and Allies. By Millee Christy, F.L.S. 

[Head nth June, 1897.] 

(With a Map.) 

P 

I* Introductory Bemarks: The five British species of the genus 
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II. Primula acaulis and P, vbris : Their Abundance and Distribution 

in Britain: The “ Oommon Oxlip ” a hybrid . 174 

III. Primula elatior: Its Continental distribution: Its Discovery in 

Great Britain: Its specific distinctness. 179 

IT. Recorded Localities for P. elatior in Britain'. The species confused 
with the “ Oomnion (Hybrid) Oxlip ”: Beoords consequently 

unreliable . 132 

V. The Area occupied hy P. elatior in Britain : Two “ Districts” and 
two outlying Localities: Its Boundaries defined: Probable 

reason for its limited extent. 183 

TI. Abundance o/P. elatior within its Area: Its abundance remarkable: 

Effect of “ Stimulation ”: Local names. 190 

Til. P. ACAULis absent from the Oxlip-Area” : Its abundance around it: 

Sharpness of the dividing line. 192 

Tin. Hybrids between P. acaulis and P. elatior : Their great abundance 

along the dividing line: Their character . 193 

IX. Occurrence of P. veeis in the ^^Oxlip-Area : Its abundance every¬ 
where . 197 

X. Hybrids between P. veris and P. elatior : Their extreme rarity: 

Probable cause . 197 

XI. Variations of P, elatior in Britain'. The single*.flo^vored variety: 

Faseiated and other aberrant forms . 199 


I. Introductory Bemarhs. 

The object of the following paper is to state tbe results of a 
number of observations made by myself during tbe last eighteen 
years upon certain points in connection witli the natural history 
in Britain of the above-named species and its allies. Although 
the facts to which I have to call attention are not altogether new 
and unknown, they are, at least, unfamiliar to many botanists 
and misunderstood by most. 

The five British members of the genus Primula, though readily 
distinguishable from each other when found under normal con¬ 
ditions, present many perplexing intermediate forms duo to 
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liybridism. It is well, therefore, to present at the outset tlie 
following clear tabular statement which I have compiled:— 


BriiisJi Members of the Genus Primula. 


Kos. in 
“ Lend. Oat.” 
9tli Ed. (1896). 

Scientific name. 

English Name and 
Description. 

Census 

Number. 

1061 

P. acaulis, Limi. 

Tlie Primrose. 

Ill 


X veria. 

Hybrid witli Oowslip 

— 


“ var, cauleseena.” 

? Hybrid with Cowslip. 

— 


X elation. 

Hybrid with Oxlip. 

— 

1062 

P. veris, Linn, 

Tlie Cowslip. 

91 



{'Hybrid; see above). 

— 


X clatior. 

Hybrid with Oxlip. 


1063 

F. elatior, Jacq, 

Tlie “ True ” or 
“ Bardfield ” Oxlip. 

I 


“ var. 

Singlo-flowerod Eorni. 

— 


(X acatclia). 

{Hybrid; see above). 

— 


(X veris). 

{Hybrid; see above). 

— 

1064 

P. farinosa, Linn, 

Tlie Mealy or 
Bird’s-eye Primrose 


1065 

P. scotica,. 

The Scottish Bird’s- 
eye Primrose. 

4 


var. acaulis.” 

Single-fiowered Form. 



^ The “ Common,” ** Spurious,” or Hybrid Oxlip.” 


It is with the first three species shown that I am alone herein 
concerned. They are of special interest because (as I shall show) 
each one of them enters into hybrid unions with the other two, 
producing more or less perplexing intermediate forms, and be¬ 
cause (owing to this fact) the question as to whether they should 
be regarded as three distinct species or as varieties of one has 
been more often and more warmly discussed than is the ease 
with any other equally-well-known British plants; while, for the 
same reason, their synonymy has become, I fear, inextricably 
confused. Linnmus regarded them as three forms or varieties of 
one variahle species t ? hut, though this view was accepted until 
recent years, it is not endorsed by modern botanists. Of Primula 
acaulis and P, veris^ I have little to say, except upon the hybrid 


t ‘ Species Plantarum/ p. 204. 
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alliances into wMcli they enter one with the other and with 
P, elatior. It is with the latter that I am cluefly concerned. 
As all three species are exceedingly well hnown by tlieir vulgar, 
or English, names, I shall use these in speaking of them here¬ 
after. 

II. PEIMTTLi. ACAUniS and P, VEEIS. 

As every one is aware, both the Primrose and the Cowslip are 
very widely distributed and exceedingly abundant throughout 
Britain. The former may, indeed, be regarded as our best- 
known and most characteristic plant. Practically speaking, both 
species may be said to occur everywhere, tbougli both are, for 
some not - very - easily - assignable canse, absent from certain 
limited districts. The Primrose has been recorded from no less 
than 111 of Watson’s botanical ‘‘counties,” while the Cowslip 
(which is, from some cause, more erratic and less wide in its dis¬ 
tribution) has been recorded from 91, the total number of such 
counties being 112. 

Perhaps no point in connection with these two species is so 
noticeable, next to their great abundance, as the fact that spe¬ 
cimens may he commonly met with which represent almost every 
conceivable intermediate stage between the two type-forms. Thus 
the flowers are sometimes produced singly, like those of the 
Primrose j sometimes in umbels, like those of the Cowslip ; and 
it is by no means unusual to find flowers of both kinds on the 
same plant Often, even when a plant hears only umbellate 
flowers, the umbels are irregular, with pedicels springing singly 
from the sides of the peduncle below the umbel. The flowers 
themselves vary to an equal extent. Sometimes they differ but 
little from the Primrose typo, hut usually they more closely 
approach the Cowslip type, being smaller than those of the Prim¬ 
rose, with the darker yellow, brighter eye, and more inflated 
calyx of the Cowslip. When flowers of this type are borne in 
umbels (which is certainly the most usual form of the hybrid), 
we have the Common/’ “ Spurious,” or Hybrid Oxlip,” which 
has received from botanists many names, such as P. hrevktyla^ 
JP, intricata, P. Thomasimi, P. mrialilis, P. acaulis var. caulescem^ 
and a host of others. This is a handsome flower, decidedly more 
showy than either of its parents, and a great favourite iu cottage 
gardens, where it often grows to a large sisie. 

To such an extent, indeed, do the Primrose and the Cowslip 
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intergrade that (as stated above) some botanists have been 
led to regard the two as one highlj-variable species. This, 
however, seems to me quite unjustifiable; for the intermediate 
forms are, without any reasonable doubt, hybrids; and, although 
hybridity among plants may certainly be regarded as evidence of 
more or less near relationship, few or none will argue that it 
necessarily shows specific identity. 

There is, moreover, much circumstantial evidence that the 
intermediate forms are really of a hybrid nature :— 

(a) That the hybrid is always present wherever the two 
reputed parents grow in close proximity ; 

(h) That it never occurs where either or both of the reputed 
parents are absent; 

(c) That it is variable in form, presenting (as already stated) 

almost every conceivable intermediate form between the 
two reputed parents; 

(d) That it is never abundant, and is always more or less 

scarce and sporadic in its appearance ; and 

(e) That it remains in flower (according to my observations) 

for a longer period than either of the two reputed 
parents, which may, I think, be regarded as probable 
evidence of sterility due to hybridism. 

Moreover, direct evidence upon tbe point is forthcoming; for 
Darwin, by means of actual experiment, proved to bis complete 
satisfaction that the “ Common Oxlip ’’ was really a hybrid 
It may, therefore, now be considered to be conclusively established 
that the many intermediate forms between the Primrose and the 
Cowslip are really hybrids. 

As to which plant, if either, usually stands as the female 
parent, I am unable to say with certainty. I believe that both 
species do so occasionally, but the Primrose much the more 
frequently. This I infer from the fact that the hybiid plants are 
usually found growing among Primroses, and in places (such as 
woods and hedge-hanks) specially suited to the Primrose ; whilst 
they are comparatively seldom found growing among the Cowslips 
in open meadows. At the same time, it must be admitted that? 
in its inflorescence, the more common form assumed by these 

^ Journ. Linn. Soc., Bot. vol. x. (1868) pp. 437-451; and ‘The Different 
Porms of Flowers, &c.’ (1877) pp. 55-71. 
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hybrids (namely^ the Hybrid Oxlip already mentioned) most 
nearly approaches the Cowslip, being umbellate, with bright 
yellow flowers and a large inflated calyx. 

The Hybrid Oxlip, though so common and so generally dis¬ 
tributed, cannot be regarded otherwise than as a comparatively- 
rare plant, when the enormous abundance of tlie two parent 
species and the close proximity in which they are frequently 
found are taken into consideration. This may, however, be to 
some extent due, not so much to any reluctance on the part of 
the two species, or of either, to enter into a hybrid alliance, but 
to the fact that the flowering-times of the two species are not 
exactly synchronous. The Primrose is everywhere in full flower 
at least a fortnight or three weeks earlier than the Cowslip, and 
the flowers of the former have usually begun to fade before those 
of the latter are fully expanded. 

In the ‘ London Catalogue ’ (9th ed., 1896) and many botanical 
books, one finds recorded under the heading Primrose a var. 
caulescens^'^ which is supposed to differ only from the type-form 
in that it bears its flowers, not singly, but in umbels. I have 
never been quite able to satisfy myself that such a form ever 
really occurs in a state of nature I am inclined to think that 
such plants are in all cases due to the seductive hybridizing 
influence of the Cowslip, and that this so-called variety ’’ is, 
therefore, only another form of the Common (Hybrid) Oxlipr 
It may be, however, that such a variety really exists; for my 
friend Mr. J. 0. Shenstone, of Colchester, has informed me that he 
has found, in the High Woods, near that town, an umbellate 
form of the Primrose, although no Cowslips are known to grow 
within five miles, the species being apparently absent from the 
Tendring Hundred of Essex. 

Probably little doubt would 'ever have been entertained as to 
the hybrid nature of the Common Oxlip had it not been for the 
fact that it bears a fairly-close general resemblance to a plant 
—an nndoubtedly-good species—which is common and widely 
distributed on the Continent and is also met with in the Eastern 
Counties of England, namely, the Primula elatior of Jacquin.. 
For more than half a century, it was generally assumed, both in 
Britain and on the Continent, that the “ Oxlip ” (P. acauUs X 
veru) found more or less commonly throughout the former waS' 
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identical witli the “ Oxlip ’’ (P. elatior) commoxi on the Continenty 
and much confusion arose therefrom. The matter was not cleared 
up until it was recognized that loth forms occurred in Britain^ 
the last-named being, however, confined to a comparatively 
limited area. It is not unfrequentlj stated * that the “ Common 
(Hybrid) Oxlip ” of Britain does not occur upon the Continent; 
but this is not correct. Hot only do Grenier and Godront, and 
Kerner J, mention it, but I have myself seen specimens. Prob¬ 
ably, however, it is true that, proportionately to the abundance 
of the two parent species, it is less common there than with us; 
for the two parent species are not only less mixed there than 
here (the Primrose being mainly a plant of the valleys and low¬ 
lands, while the Cowslip chiefly flourishes in mountain pastures), 
but the distribution of the two over Europe, though wide, is by no 
means the same. Doubtless the mixing of the two in Britain 
(and the consequent greater frequence of hybrids) is due, as 
often stated, to the peculiarly-mixed nature of our insular 
climate. At all events, the “Hybrid Oxlip” and the “True 
Oxlip,” though they have a general resemblance one to the other, 
are totally distinct, and no careful botanist with the two before 
him in a fresh state could possibly confuse them, even at a 
glance. 


III. Pbimtoa elatioe, 

I come now to speak of the “ True,” “ Bardfleld,” or “ Jac- 
quin’s ” Oxlip (P. elatior, Jacq.). 

There can, I think, be little or no doubt that this is the plant 
for which Linnaeus intended his name Frinmla verk [var.] 
elatior,''^ and which he describes as having the limb of the corolla 
fiat (“ limho coroUarum piano ”); but this is not the goiierally- 
receivecl opinion. Linnmus’s own horharium (which I have ex¬ 
amined) tlirows no light upon the matter. Certainly, however, 
it is the Frimula elatior of tlacquin (1778) || and of ail later 

^ P, < 7 ., ‘ English Botany/ ed. III. voL vii, (1867) p. 137. 
t * Flore do France/ vol. ii. (1850), p. 448. 

|«Oesterr. bot. 2!eifc., 1875, p. 77. 

§ ‘ Species Plantanim/ ed. II. (1764), p, 201 
II ‘ Miscellanea Austriaca/ vol. i. (1778), p. 158. 
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Continental (but not all Britisli) writers. Probably tbe earliest 
post-Linnean figure of tlie plant is that in Coder’s Flora 
Danica.’ * 

Frimula elatior, Jacq., lias a Tery wide, thougli soinewbat 
capricious, distribution upon tbe Continent. It occurs in tbe 
Pyrenees, and extends tbence westward over most o£ Central 
and Northern Europe to tbe confines of Siberia. In tbe Medi¬ 
terranean region, it is generally absent. It flourishes chiefly in 
wet alpine meadows and in woods. 

Tbe history of our knowledge of the plant in Britain is some¬ 
what peculiar. There can he very little doubt that it was (in 
part, at least) the Creat Cowslips or Oxlips ’’ (Frimula neris 
elatior pallido flore) of Bay (lG60)t. Bay could hardly he 
otherwise than familiar with the j)lant, owing to his long resi¬ 
dence at Cambridge (near which place it grows) and to the fact 
that every time he journeyed from that place to his birthplace 
and home at Black Notley, in Essex, he must have passed through 
the very heart of the region occupied by the plant in Britain. 
Whether, however, he distinguished it from the Common (Hybrid) 
Oxlip is open to question. In the eighth volume of the first 
edition of' English Botany,’ published in 1799 (p. 513), the true 
Frimula elatior of Jacquin (1778) was figured—not, it is true, 
with absolute accuracy, hut still quite unmistakahljt. This is all 
the more remarkable because, at that time and for half a century 
later, the Common (Hybrid) Oxlip was, in Britain, generally 
confused with, and regarded as, Jacquin’s plant.; indeed, from 
what the author of ‘ English Botany ’ says, it is clear that lie 
himself did not distinguish between the two. That he figured 
the true species, and not the better-knowm hybrid form generally 
mistaken for it, was, therefore, certainly due to a fortunate 

* ‘ J’lora Panica/ vol. iii (1770), pi. 334. The descriptions of Plates 333 
and 334 (the Oowslip and the Oxlip respectively) appear to have been trans¬ 
posed through a printer’s error. 

t ‘ Catalogus Plantarum circa Oantabrigiam naseentium,’ p. 71. 

{ This figure (which has appeared in all later editions of the work, in¬ 
cluding that now current) was drawn from a plant supplied by “ the Be?. Mr. 
Hemsted ” but where that gentleman resided I know not. Br. Blomfleld 
believed (see ‘ Phytologist,’ vol. iii, p. 695) that he lived somewhere in Essex. 
The figure errs in representing the stalk too thick, the calyx of an incorrect 
shape and of a wrong length in proportion to the pedicel, while the arrangement 
of the flowers in the umbel is not altogether true to nature. 
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accidentj ratter ttan to any care in diserimination on Ins part. 
That there were, neTortheless, at this time, or shortly after, British 
botanists who were familiar with (though they did not recognize) 
the true Oslip of Jacquin in its Englisli habitat is certain. 
Henslow and other Cambridge botanists could 3 iot be other¬ 
wise than familiar with it; and, in Henslow’s Herbarium of 
Cambridgeshire plants, now in the University Museum, there 
are genuine specimens of P. elatior, Jacq.,from Bartlow on April 
8th, 1826. This fact, however, does not prove that Henslow or 
others at that time discriminated between the True and the 
Common (Hybrid) Oxlip. Probably, indeed, they did not. The 
first to recognize the difference between them appears to have 
been Edward Eorbes, who, as early as 1888, pointed out^ that 
the elatior^^ of British botanists was certamly not the 

same plant as the JBrimula elatior of Jacquin, which latter, he 
believed, did not occur in England; but the confusion between 
the two was, at that tin\e, so great that no one seems to have 
taken any notice of what he wrote. However, a year or two 
later, a good deal of interest came to be taken in the nature of 
the Common (Hybrid) Oxlip of Britain, and in the question 
whether it was a hybrid or not, and what bearing its existence 
had upon the question as to the specific distinctness or other¬ 
wise of the Primrose and the Cowslip. These points were 
warmly discussed in the pages of the ‘ Phytologist ’ and the 
* Gardeners’ Chronicle’ during the years 1841-46. H. 0. 
Watsonf, Prof. J. S. HenslowJ, E. S. Hill (of Teddiugton)§, 
W. Marshalll!, Hr. W. A. Blomfieldf, J. B. mitmg^^ 

J. P. Brown (of ThnB)^:^:, and others, all published their views 
upon the matter. The two first-named printed in detail the 
results of experiments which they thought threw light upon 
the matter; but the fertilization of flowers (and especially of 

^ Ann. Nat. Hist- vol, iii. (1830), p. 122. 

1* ‘ Phytologist/ Tol. i. pp. 0, 232, & 1002; vol il pp. 217, 285, 313, & 852; 
and vol iii. pp. 43 & 45, 

I Op, cit vol i. p. 191 ; and vol iii. p. 651. 

§ Op. cit. vol i. p. 188. 

II Op. cit. vol ii. p. 284. 

Op. cit. vol iii. pp. 600-696. 

** ‘ Gardeners’ Chronicle,’ October 9tli, 1841. 

tt Op. cit. March 12th, 1842. 

‘ Pliytologist,’ vol i. p. 192. 
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dimorpliie lieterostyled flowers) was so little understood at tlie 
time tliat their conclusions are of very small value. 

Yery early in this discussion, on February lOtli, 1842, the ^ 
Eev. eT. E. Leefe was led to call the attention of the Botanical 
Society of Edinburgh to the Oxlips found in the woods round 
Saifron Walden *; but he failed to detect the fact that these 
were really the true P. elafior of Jacquin, which had not then 
been recognized in Britain. It was left for a man better known 
as an entomologist and an ornithologist (namely, the late Henry 
Boubleday, of Epping) to point out to English botanists the 
occurrence in this country of the true JBrmula elatlor of Jaetjuin; 
and to him belongs the credit for removing the confusion which 
had so long existed. Having been accustomed to visit his flrst- 
cousin, the late Richard Smith, at Great Bardfield, Essex, he had 
observed that the Oxlips he found growing abundantly around 
that place were quite distinct from those ho was accustomed to 
meet with now and then around his home at Epping and else¬ 
where; and, on April 18th, 1842, having read the discussion 
then raging (eapecialij, it appears, the remarks of “ he 
communicated to the Botanical Society of London, through his 
brother Edward (theu an officer of the British Museum), his 
belief that the so-called ‘‘P. elatlor ’’ of British botanists was 
merely a hybrid between the Primrose and the Cowslip ; that it 
was quite distinct from the P. elatlor of Jacquin ; that the latter 
was a good species; and that the Oxlips he had observed at 
Great Bardfield were of that species t* Two days later, he ex¬ 
pressed the same views in a letter to his friend the late Edward 
Newman (then editor of the ‘ Phytologist ’), to whom he sent spe¬ 
cimens t. The correctness of his view that the Bardfield plant was 
distinct from the JPrimula elatlor of all previous British writers, 
hut identical with the Frmida elatlor of Jacquin and other 
Continental writers, was quickly demonstrated by tlie published 
opinions of H.'C. *Watson§, Edward' Eorsterll, G. S. Qibsonir, 

* S©e * Phytologist/ vol i. p. 191, and Aim. Nat. Hist. voL ix. p, 15S. Ha 
says, however, that these Oxlips do not agree with the figure in ‘English 
Botany,’ which is correct in fact (see p. 178, note), but incorrect if he meant 
(as appears to be the case) that the figure represented another species. 

t Ann, Nat. Hist. vol. ix. p. 515. 

i ‘ Phytologist,’ vol. i. p. 204. 

§ Op. cit vol. i. pp. 232 & 1002; vol. ii. p. 527. 

I Op. dt, vol. i, p. 974. 

*1” Op, cit vol. i. p, 996. 
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Edward ITewman*, Prof. Babingtonf, Thonias BentallJ, and otter 
Englist botanists of the day §. Thus, at last, the fact w^as 
recognized that the true JPrimula elatior of Jacquin and the 
Continental botanists occurred in Britain, as well as the better- 
known (because more widely distributed) Common (Hybrid) 
Oxlip. 

Since that time, the distinction between the True” and the 
Spurious ” (Hybrid) Oxlips has been more or less cieariy"^!^- 
cognized; but, even nowq there appear to be English botanists 
high authority who are still unfamiliar with, or doubtful of, 
their distinctness; whilst the various interesting points in the 
natural history of the true species in Britain, to which I shall 
hereafter call attention, are practically unknown. In the last 
(fifth) edition (1887) of Bentham’s * Handbook of the British 
Elora,’ ed. Hooker (p. 290), it is stated that the distinctness is 
scarcely proved satisfactorily,”—a statement which could not 
possibly have been made bad those authors been personally 
familiar with the two forms in question. 

It is no longer possible seriously to discuss the question 
whether P. elatior is a hybrid or not. The readiness with which 
it enters (as stated hereafter) into hybrid unions with the Prim¬ 
rose shows, undoubtedly, that the two are nearly related; but 
the word ‘‘ species ” (though admittedly incapable of exact de¬ 
finition) has no meaning whatever if a plant which extends over 
a very large part of both Europe and Asia, which grows in 
immense abundance wherever it is found, and (except when 
exposed to the hybridizing influence of its near allies) pre¬ 
serves its characteristic features unaltered—can be said to be 
a hybrid. And elatior does all this. 

# ‘ Phytologist/ vol. i. pp. 204, 075, & 997. 

t ait. vol. i. p. 1018. 

t Oj). git vol. ii. p. 51,5. 

§ On tliis account, It dafior, Jacq., is Btill commonly called in Britain “ th© ’ 
Bardfield Oxlip f but tliis name is somewhat inappropriate, inasmuch as the 
plant is in no respect peculiar to BarcUield, which place lies, indeed, almost on 
the margin of the area occupied by the plant in Britain. 
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lY. Becorded Localities for P. elatioe in Britain. 

As regards the distribution in Britain of the True Oxlipj 
Brimula elatior of Jacquin, it may, in the first place, be ob¬ 
served that a plant with such an extremely wide Eiiro-Asiaii 
distribution might naturally be expected to occur (like most 
plants of equally-wide Continental distribution) almost all over 
Britain. The expectation, however, is not, in this case, realized; 
the distribution of the plant is, with us, greatly restricted, 
^.4nd in a remarkable manner for which it is not very easy to 
account. Before proceeding to define the area occupied by the 
plant in Britain, it is necessary to observe that the information 
given on this point in our English Eloras is quite misleading. 

In ‘ English Botany ’ it is stated that the Oxlip occurs, In 
woods and meadows on clay soil; local; plentiful in some parts 
of Essex, Suffolk, and Cambridge.’* 

Babington saysf? Clayey woods and meadows in the Eastern 
Counties.’* 

Bentham saysj, In some of the Eastern Counties of England.”' 

Hooker says|§, ‘^Copses and meadows in Bedford, Suffolk, 
Cambridge, and Essex.” 

Hayward gives H, “ Copses ; East of England.” 

Turning next to thePloras of those English counties in which 
the plant occurs, we find similarly misleading information given 
therein. 

G-ibson says IT of its distribution in Essex: Woods and 
meadows; common in some parts of Essex.” 

Hind says ** of Sufiblk: ‘‘ In woods; rarely in meadows.” 

Babington says ft of Cambridgeshire : Woods on clay.” 

The occurrence of the Oxlip in many other counties is re¬ 
corded in the Eloras of those counties or in other Local Lists of 
Plants; hut, as it is, I believe, certain that in. all cases the Common 
Hybrid Oxlip has been mistaken for the “ True ” species, the 
information as to distribution given therein may be disregarded. 

The foregoing statements as to the distribution of the plant 
* M. Ill vol. nl (1867), p. 135. 
t Man. of Brit. Bot. 8th ed, (1881), p. 290. 
t Handb. Brit. Flora, 5th ed. (1887), p. 290. 

§ ‘ Student's Flora,' 3rd ed. (1884), p. 261. 

II ‘ Botanist’s Pocket-book' (1889), p. 114. 

4 ‘ Flora of Essex ' (1862), p. 248. 

‘ Flora of Suffolk' (1889), p. 282. 
tt ‘Flora of Cambridgeshire’ (1860), p. 188. 
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ill Britain, thougb. not incorrect so far eiglit miles, tlirongli 
misleading. They state but half the trui^lr, at which point 
almost as deceptiye and unsatisfactory as an actianding into the 
Any one reading them would naturally infer that tuid excluding 
{Primula elatior^ Jacq.) occurs more or less casuaL-^m, Great 
radically, and in no remarkable abundance, at variou, upper 
throughout the Eastern Counties of England. ^ of 

The real facts of the case, as shown in the following sectio>'> 
are that the species in question 

(a) occupies a definite and very-^harfly-defined area ; that, 

(5) within that area, it everywhere grows—at least, in all 
places suited to its needs— in immeme abundance, ISTot 
less remarkable is the fact that, 

(c) while the iBrimrose grows abundantly all round the area 

occupied by the Oxlip, it is entirely absent from that area) 
but that, 

(d) along the mutual boundary-line which separates the two 
species, they produce hybrid forms in great abu7idance. On 
the other hand, 

(e) the Cowslip grows abundantly, not only all around but 

throughout the area occupied ly the Oxlip ; hut 
if) the two very rarely hybridize, 

I will proceed to discuss these six points in their due order. 

V. The Area occupied by the Oxlip in Britain, 

I have personally, and with considerable precision, traced the 
boundaries of this “ Area,’’ which lies mainly in the adjacent 
portions of the counties of Essex, Suffolk, and Cambridge, but 
extends also just beyond the county boundaries of Hertfordshire 
and Huntingdonsliire, while there is at least one outlying locality 
in the northern part of Su:ffiolk and another in the southern part 
of Norfolk. Although divided into two “Districts ” (as I may call 
them)—an Eastern and a Western—and although there are at 
least two outlying localities, we may, I think (for reasons to be 
stated hereafter), speak of the Oxlip as occupying a single Area. 

Taking, first, the larger, or Eastern, District, and starting from 
the point of its most north-westerly extension (a mile or so south 
from Higham, in Suffolk), the houndary-line proceeds south- 
westward to Dalham and then, after entering Cambridgeshire, 
more or less westerly, through Wood-Ditton, Stetchworth, and 
Dullingham, to Westley-Waterless and Brinkley, where it turns 
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almost due south, coi^.6nuin,o; through Vestoii-Colville, West 
Wrattiug, Balsham/Horseheath, and Bartlow to Saffron Walden 
in Essex. Thence, still proceeding southerly, but a trifle more 
westerly, theldoundary-liiie passes through Newport, Quendon, 
Bidding, Earnhani, to Stanstead Montfitchet. All these 
places in Essex; but, between the two last-named, a very small 
projejCting portion of Hertfordshire is included. The boundary- 
linfe next proceeds in a south-easterly direction, passing through 
./*^ssex, almost to Hatfield Broad-Oak, taking in a portion of 
Hatfield Eorest and the Park Wood, near Barrington Hall, at 
which latter point the Oxlip-Area reaches its most southerly 
extension. Erom here, the boundary runs north-eastward to 
Great Easton, whence it continues in an almost due easterly 
direction for about fourteen miles, passing just south of Lindseil 
■and Great aud Little Baling and' through Panfield, to a point 
about two miles almost directly south from Halstead. Prom 
this point, the boundary-line turns sharply l)ack, following a 
semicircular course (which excludes Gosfield, Bible Hedingham, 
Castle Hedingham, and Gestingthorpe) to Belchamp Walter. 
There it once more turns sharply back, passing almost straight, 
and in a due westerly direction, for about eight miles, and ex- 
cludingBelchamp Otten, Ashen, and Birdbrook, near which last- 
named place it executes another semicircular curve, in the course 
of which it re-enters Suffolk near Haverhill. Prom near Keding- 
ton, the boundary-line proceeds through Poslingford, Shimpling, 
and Lavenham, to near Bildeston, thus passing almost straight 
(though with one slight projection to the south of Lavenham) in 
an almost due easterly direction for about seventeen miles. The 
Oxlip-Area extends some four or five miles still farther Bast, 
from Bildeston to near Willisham, but it would not, I believe, 
be correct to say that the boundary-line of that Area does bo ; for 
I have reasons for thinking that the boundary-line (which I have 
not traced precisely at this point) here includes a projecting 
spur of the Oxlip-Area, having at its base a line drawn between 
the two places named and extending in a south-easterly direction 
across the country lying north-east from Hadleigh. From 
Willisham (near which place the Eastern District reaches its 
most easterly extension), the boundary-line continues in a more 
or less north-westerly direction through Barking and Great and 
Little Pinborough, to near Harleston, where it turns almost 
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directly west, continuing thus for about eight miles, through 
Brinkstoiie and Hessett, almost to Eushbrook, at which point 
occurs a very sharp and deep indentation, extending into the 
heart of the Eastern District for about four miles, and excluding 
from that district Bradfield St. Clare, Little Welnetham, Great 
'Weinetham, and Nowton—in fact, the greater part of the upper 
portion of the valley of the river Lark. On the western side of 
this indentation, the boundary-line, commencing at Westley, aw 
mile or so west from Bury St. Edmund’s, proceeds almost 
due west for about five miles, passing slightly to the north of 
Little Saxham and through Barrow to Higham, whence we 
started. Between Westley and Barrow, however, I have not 
actually defined the boundary, and there may exist a small 
{though certainly not a great) extension northward in the 
direction of Eisby, Hengrave, and the Eornhams. 

The District thus defined (which extends, as stated, into four 
counties) covers an area of about 475 square miles. 

Turning, next, to the smaller, or Eastern,” District of the Oxlip- 
Area, we find that, commencing on the north at or near Elsworth, 
in Cambridgeshire, the boundary-line runs more or less south- 
westward, through, or near to, Papworth-Everard, Eltisley, and 
Great Gransden, after which, passing for a short distance 
through a projecting portion of Huntingdonshire, it re-enters 
Cambridgeshire near Gamlingay, and, turning almost due east¬ 
ward, it so continues for about six miles, through St. George’s 
Hatley to near Eversden. Thence, turning northward, the 
boundary-line runs through, or near to, Kingston and Hardwick 
to Boxworth, which is near to Els worth, whence we started. 

The Second District thus defined (which extends, as stated, 
into two counties) covers an area of about 45 square miles. 

The boundary-lines of the two ‘‘Districts” of the “Oxlip- 
Area” as thus laid down (together some 175 miles in length) 
have been, as stated, wholly traced by myself personally, mile by 
mile, at no inconsiderable expenditure of time and trouble. I 
do not, of course, guarantee that their positions are absolutely 
and ewactly accurate ; but I believe them to be so as nearly as 
any one man can ascertain them. They are, at any rate, suffici¬ 
ently accurate for practical purposes. Although in tracing 
them I have been in the first instance guided to some extent 
by the records of others, I have in no single case accepted any of 
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these records without personal corroboration, because I have 
found by experience that all such records—even those by first- 
rat© botanists—-are wholly unreliable, owing to the Conouuon 
(Hybrid) Oxlip (JPrimtda aemlis x veriB) having, in the case of 
most of them, been taken for the True Oxlip (P. elatior, Jacq.). 
Thus Hibson, in his ^ Mora of Essex ^ (p. 24.8), records the 
la^er as ‘‘frequent” near Broomfield, the parish in which I 
/reside, and in which I can assert positively that it does not occur. 

^The same may be said of the adjacent parish of Springfield, in 
which Gibson also records its occurrence. Most of Gibson’s 
other localities are correct; as, also, are most of those given in 
Bahington’s ‘ Plora of Cambridgeshire.’ A majority of the 
localities given in Hind’s ‘ Elora of Snifolk,’ and one of the two 
given in the “ Supplement ” to Trimmer’s ‘ Elora of Norfolk ’ are, 
I believe (as more fully stated hereafter) incorrect; as, also, of 
course, are those given for the plant in the Eloras of many other 
Counties in which it certainly does not occur. 

This brings me to the subject of the outlying localities for 
Frimula elatior already alluded to. Hind, in his ‘ Elora of 
Suffolk,’ records, mainly on the authority of others, the occur¬ 
rence of the plant at some eight localities in East Suffolk, as 
follows:— 

Bungay (Mr. B. Stock, of Bungay). 

Burgate Wood (Hind). 

Pennington (N. E. Hele). 

Woolverstone (Hind). 

Aldehurgh (N. E. Hele). 

Great Bealings (Eev. E. J. Moor). 

Ashbockiug (Miss E. C. Stanford). 

Hemiugstono (Eev. T. Brown). 

Every one of these records relates, I believe, to the Hybrid 
Oxlip; and, in this view, local botanists whom I have consulted 
agree with me. 

Hind also records a number of localities which lie within the 
Oxlip”Area as defined by me, and which, therefore, I accept. 

Einally, he records iBrimula elatior from some nine localities 
lying around, and within a mile or two of, Honington, where he 
himself resided. They and the authorities on which he records 
them are as follows:— 

Eakenham Wood (Hind). 
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8apistoii (Hind). 

Troston (Hind). 

I.swortli Thorpe (Hind). 

Barton (Ladj Blake’s Herbarium in Ipswich Mus-). 

Bornham (E. Skepper?). 

Walsham (Mrs. Dunlap’s Herbarium). 

Pakenham (Mrs. Oasborne’s Herbarium). 

Tin worth Wood (Eev. J. D. Gray). ^ 

As to these records, I am in doubt. I have visited most of 
the places named without being able to detect the plant; and, as 
the parcel containing the> genus JBrimula appears to be missing 
from Hind’s Herbariuin in the Ipswich Museum, it is impossible 
to obtain definite evidence upon the subject by reference to his 
specimens. If the records in question, or any of them, really 
relate to the True Oxlip of Jacquin, the existence of numerous 
detached and ontljing localities is established, for the district 
is certainly w^hat I am accustomed to speak of as “ Primrose- 
Country.” It may be tliat such outlying localities do occur 
and would be found if greater search than I was able to under¬ 
take w'ere made; for, in a wood known as “Tiie Thicks,” at 
Great Livermere (which is within the district covered by these 
records), I was surprised to observe a small patch of plants 
which were unquestionably of the True species, though Primroses 
were growing all around. This locality lies five miles and a half 
north from the nearest point of the boundary of the Oxlip-Area*. 

A second outlying locality for the True Oxlip is to be found 
in Norfolk, namely, on a boggy spot on the side of the Miidholes 
Hill at Bicldeburgh, which is at a distance of about 16 miles 
north-east by north from the nearest point of the true Oxlip- 
Area. Undoubted plants from this locality have been sent to 
me in a fresh state by Miss A. E. Smith, of Dickleburgh, who 
discovered the plant there some years ago, and who says that it 
has been known to grow there for at least half a century. The 
plants, which have always been small, appear to be decreasing in 
sizet. The Rev. Kirby Trimmer, in the ‘ Sufjplement to the 

^ Mr. Hemrj Miller, of Ipswich, informs me that years ago he observed the 
plant growing in abundance in wet meadows beside tlie river Lark at Fornlmm, 
■which is another locality in the same district; but I have seen no specimens, 
t This locality was first recorded by the Eev. P. W. Galpin in his ‘ Flower¬ 
ing Plants ... of Harleston’ (London & Harleston, 1888), p. 85 See also 
H. I). Ueldart in Trans. Korf. & Korw. Kat. Soc. vol. iv. (1884-89), pp. 579 & 722. 
WKK. JOURK.—BOTAKT, VOL. XXXIII. P 
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Flora of Norfolk ’ (1889 ?, p. 47), gives “ Elordoii, Maij 187o;’ 
as anotlier locality for tlio True Oxlip; but, as ray friend 
Mr. Edward Corder, of Norwich, has carefully searched tliis ^ 
parish and found no trace of it, I conclude that Trimmer’s 
record relates to the Common, (Hybrid) Oxlip. 

The existence of at least two outlying localities for P. elaUor 
(which I definitely established only this year) greatly surprised 
^ine, as my previous observations, extending over many .years, liacl 
not led me to expect anything of the kind. Probably they (and 
any others like them which may exist) may be regarded (for 
reasons to be given hereafter) as evidence of a former greater 
extension of the Oxlip-^Area. Along the southern boundary-line 
of the Oxlip-Area, I know of no outlying localities for the 
species, and I believe that none such exist. 

I am, of course, not in a position to assort that the True Oxlip 
does not occur in any other part of Britain; but I have no 
reason to suppose that it does. Its name appears, it is true, in 
scores of Local Lists of Plants covering the greater part of 
Britain; hut I believe (as already stated) that all these records 
relate to the Hybrid Oxlip (P. acaulisxveris). Tears ago, the 
Eev. W. W, Newbould informed me, on the autliority of Professor 
W. Hillhouse, that it grew at Clapham and Marston, in Bedford¬ 
shire ; but dried specimens and information kindly supplied to 
me by the latter gentleman have caused me to doubt the truth of 
the statement. 

It will be found that the two Districts forming the Oxlip-Area 
and the two outlying localities extend into seven of Watson’s 
Botanical Counties” (Nos. 19, 20, 25, 2G, 27, 29, and 81), 
instead of the six in which the plant is said to occur in the last 
edition of the ‘ London Catalogue,’ wherein Bedfordshire (which 
I have excluded) is admitted. 

It may wxdl be asked: What physical fact or facts govern the 
Distribution in Britain of Primula elatior ami cause the A rea 
occupied by it to be so comparatively limited and so very sharply 
defined and to assume such a remarkable configuration ? An 
examination of any map will go some way towards providing an 
answer. It will be seen, in the first place, that the Area in 
question is, comparatively speaking, an elevated one—in fact 
a “‘height of land” or watershed from which rivers run down 
in all directions. It is, though limited in extent, as near an 
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approacli to an elevated plateau as the Eastern Counties can boast. 
It will be observed, in the second place, that i;iie Area covers 
only the upper portions of the valleys of the rivers which run 
out of it. The valleys of the Stort, Chelroer, Pant, Brett, 
Kennett, and Bourne all, as they leave the Oslip-Area, produce 
more or less slight indentations in its margin ; those of the 
Colne, the Stour, and the Lark produce remarkably sharp and 
deep indentations ; while that of the Cam actually cuts the A rea ^ 
into two portions—the Eastern and Western Districts already 
mentioned. The latter is the only river that runs actually 
through the Oxlip-Area. These river-valleys are, evidently, to a 
large extent responsible for the extreme sinuosity of the outline 
of the Oxlip-Area. If the bouudaines of the Oxlip-Area be laid 
down on an Ordnance Map, a third fact becomes apparent— 
namely, that those boundaries scarcely anywhere descend below 
the 200-feet contour-line, thereby, of course, avoiding all but the 
upper portions of the river-valleys, as already mentioned. The 
bulk of the Oxlip-Area appears to lie at an elevation of from 200 
to 400 feet, wnth a mean elevation of about 300 feet, the highest 
point within it (that about Saffron Walden and West Wrattiug) 
reaching the higher figure in several places. It can hardly be 
supposed that so small an elevation as 200 feet can alone 
influence in any way the distribution of Frimida elatior or any 
other plant. Probably, therefore, there exists some co-related 
fact which governs the distribution of Frimula elatior ; and this 
appears to be the case. 

If the boundaries of the Oxlip-Area be laid down with care 
upon the Drift maps (Ordnance) of the Geological Survey, it 
will he seen that the Oxlip is most rigidly confined to the 
Boulder Clay, nowhere extending off it on to the Chalk, the 
Gault, the Greensand, the Eiver and Glacial Gravels, or on to 
any of the other formations and deposits which abut upon the 
Boulder-clay area, except where these extend into the Boulder- 
clay area in very narrow strips or occur within it in patches of 
extremely small extent. ISTevertheless, the Oxlip does not even 
approximately occupy the whole of the extensive Boulder-clay 
area of Eastern England; nor even does the boundary of the 
Oxlip-Area anywhere coincide with that of the Boulder-clay 
area, except along the north-western border, where the hound ary- 
line of both coincides almost exactly with that of the Chalk. 

p 2 
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In ail otlier directions, the Boulder-clay area extends far beyond 
the Oxlip”Area—southward, south-eastward, eastward, north¬ 
eastward, and northward. On examination, it will he found that- 
the portion of the Boulder-clay area which is covered by the 
Oxlip-Area is not only the most elevated portion but is also the 
most solid portion, being less broken up than any other by 
the narrow strips of gravel and loam which line the bottoms of 
^ the river-valleys. Very probably, at some past time, the Oxlip 
occupied the greater part, or the whole, of the extensive Boulder- 
clay area of Eastern England; and I shall hereafter give a 
reason which I think goes some way to account for the sub¬ 
sequent contraction of its Area. 

It should he mentioned that both the outlying localities 
already mentioned (at Dioklehargh and Liveraiere) are situated 
on Boulder Clay. 

All the places named are shown on the accompanying map. 

VI. Abundance of the Oxlip within its Area. 

Every one has, in spring-time, seen the woods (especially 
those recently cut down) literally‘‘carpeted ” with Primroses. 
Within the region I have defined and have designated the ‘^Oxlip- 
Area,” the True Oxlip grows, in all ancient woods, in at least 
equal (if not, as I am inclined to think, in still greater) abundance. 
In many parts of some of the woods within the Area, the plants 
could hardly grow more tdosely packed together than they do; 
whilst, during the period of flowering (which may be defined as 
from the last week in March to the end of April, varying aomo- 
what according to the season), their flowers make the ground 
appear yedlow when seen from a short distance. It is true that 
the relati^^e abuiKlance of the plant in difEorent woods within the 
Oxlip-Area varies greatly; but it maybe said, nevertheless, that, 
in England at any rate, it is a striking and characteidstic feature 
of the pla.iit tliat it grows habitually in immense abundance 
wherever it is found. 

The Oxlip, in short, occupies the area in which it grows as 
completely as the Primrose does the whole of the surrounding 
region and, indeed, the whole of England. I am not sure whether 
there is any other uiidouhtedly-indigenous British plant which 
grows in such enormous abundance over an area so limited and 
So sharply defined. 
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The abundance of the Oxlip in any particular wood varies 
greatly, it is true, according to circumstances. In a wood which 
is fully grown-up, the plant neither grows nor flowers, as a rule, 
in any special abundance When a wood is cut down, how¬ 
ever—as all woods are every ten or fifteen years—an extra¬ 
ordinary change takes place. The sudden access of light and 
heat stimulates every plant to grow and to flower to the utmost 
of its power. The plants become larger and the umbels finer,, 
and more numerous. Simultaneously, various aberrations or 
monstrosities (to be referred to hereafter) appear. The full 
effect of this “stimulation” (as I call it) is, I think, observable 
in the second spring after a wood has been cut down. At such 
a time, a wood within the Oxlip-Area presents very striking and 
beautiful sight, the ground appearing yellow all round. On one 
occasion, by counting the number of plants* growing on a typical 
space measuring four yards square and the number of umbels 
those plants bore, I was able to estimate that each acre bore 
about 70,000 plants having between them 220,000 umbels—an 
estimate I have reason to believe was very much below the mark. 
After the second or third year, the effect of stimulation passes 
off, leaving the plants in a weak and exhausted condition. 
Gradually the increase of grass and weeds smothers and hides 
the Oxlip plants ; but, as time goes on, the former are, in their 
turn, smothered by the growth of the wood itself, and then the 
abundance of the Oxlip again becomes apparent, though com¬ 
paratively few flowers are, as a rule, produced until the time for 
cutting down of the wood again comes round. A similar effect 
is produced upon the Primrose by the cutting down of the woods 
in which it growls ; but the effect is not, I think, so remarkable 
as in the case of the Oxlip. 

It is natural that a plant so abundant and well known locally 
as the Oxlip should have, within the area occupied by it, various 
local names. The name “Oxlip” (though used by Eayf, as 

* I have occasionally observed marked departures from this general rule, 
for which I am unable to account. For instance, I observed the Oxlip both 
growing and flowering in immense abundance in a wood fully grown-up at 
Brinkley, Oambridgeahire, on April 19th, 1897, and a few days later in two 
fully-grown woods between Barrow and Denham, Suffolk. 

t ‘ Oatalogus Blantarum circa Oantabrigiam nascentium ’ (Oambr., IflflO), 
p. 71. 
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already stated, in the form of “ Great Cowslips or Oxlips” over 
two hundred years ago) appears to he a botanist’s »ame and is 
used little, if at all, by the country people. In the Essex portion, 
of its Area, the Oxlip is generally known as the Cowslip ’’ or the 
Paigle both of which names are, both, locally and elsewhere, 
commonly applied to the Cowslip (P. ^eris). In Suffolk (so far 
as my experience goes), these names are restricted to the Cows- 
^iip, and the Oxlip is known as the “ Eive-fingers.’^' In Cam¬ 
bridgeshire, so far as I know, it has no local name. 

VII. Absence of the Primrose from the Oxlip Area, 
Perhaps no fact in connection with the distribution of Primula 
elatior in Britain is more remarkable than the extreme sharpness 
of the boundary-line of the area occupied by the plant. "Were 
the entire country still covered by aboriginal woodland, it would, 
I believe, be possible everywhere to define, to a couple of 
hundred yards or less, the line dividing the Oxlip-Country from 
the surrounding Primrose-Country. Both species everywhere 
grow abundantly (except at one spot, to be mentioned hereafter) 
right up to their common dividing-line, which may otten be 
crossed with surprising suddenness. At many places round the 
border of the Oxlip-Area, one may pass from a wood in which only 
(or mainly) Primroses grow to another quite close in which only 
(or mainly) Oxlips are found; while, in not a few places, the 
boundary-line may be seen obviously to rim through even a 
comparatively-small wood (as, for instance, Parson’s Grove, near 
Lavenham, and Hardwick Wood, Cambridge), Oxlips only being 
found at one end and Primroses at the other. Everywhere along 
the boundary-line of the Oxlip-Area, this sudden transition may 
be observed more or less distinctly, except along that portion 
near Westley-Watorless and Brinkley, in Cambridgeshire, where 
the Ozlip-margin abuts upon an elevated, open, chalk district 
unsuited to the needs of either species. Notwithstanding the 
immense abundance of tbe Primrose all round tbe Oxlip-Area, i 
have never detected a single plant growing within that Area, 
except on or close to the margin. Nor have I ever seen a single 
plant of the Oxlip growing outside the boundary-lines I have 
laid down, except at the two spots already described (see p. 187). 
In short, the Oxlip-Area could hardly be more sharply defined. 
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YIII. Sylridization of the Frkmose and the Oxlip along their 
dividing line. 

The extreme facility with which the Oxlip and Primrose enter 
into hybrid unions one with the other is highly remarkable. 
Naturally, as the two species come in contact only along their 
mutual dividing-line, it is only there that they hybridize 5 but all 
along that line the two species produce hybrids in very great 
abundance. 

The readiness with which the two species hybridize is so great 
that, at places along the boundary-line, it is no uncommon thing 
to find a greater number of plants of hybrid origin than of pure- 
bred plants belonging to both the parent species put together. 
Usually, however, it will be found that one species occupies 
chiefly one portion of a wood, while the other species occupies 
another portion, and hybrid plants in greater or lesser abundance 
occupy a more or less intermediate position. Such is very 
markedly the case in Parse ids G-rove, a small wood already 
alluded to, near Lavenham, in Suffolk; but the same state of 
things is observable to an equal extent in so many other woods 
along the boundary4ine that it is needless to particularize. 

That the plants in question are really hybrids admits, I think, 
of no reasonable doubt. They have not, it is true, been con¬ 
clusively proved to he so by means of actual experiment; but 
there exists, nevertheless, a good deal of circumstantial evidence 
of much the same nature (though less definite aud conclusive) as 
that which has been proved reliable in the case of experimentally- 
established hybrids between the Primrose and the Cowslip. It 
is as follows :— 

(a) That they are always more or less intermediate in form 
betw^een the two reputed parents; 

{h) That they occur everywhere along the common boundary- 
line at which the two reputed parents meet; and 

(<?) That they never occur (so far as my observation goes) 
either in the interior of the Oxlip-Area or away from it 
in the Primrose-Country. 

Next to the great abundance of these hybrids, nothing in 
connection with them is more remarkable than the uniformity of 
character which they present. In spite of the fact that one of 
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tlie pareots (the PrimroBe) habitually bears single flowers, and 
lotwitlistanding that, when that species enters into a hybrid 
union with anotlier umbellate species (the Cowslip), the hybrids 
which result therefrom present almost every variation between 
the two, the hybrids which result from a iiniou between the 
Primrose and the Oxlip are remarkably uniform in character, being 
almost invariahli/ umhellate. Hybrid plants bearing single flowers 
a-re occasionally found, but they are uncommon and exceptional^ 
This is certainly somew^hat remarkable. It may, perhaps, be 
taken as evidence that tlie parent which hears umbellate iiowers 
(the Oxlip) is the prepotent (and, therefore, probably the 
female) parent; but, on this point, it is very difficult to obtain 
any tangible evidence, as both plants grow habitually in very 
similar situations. This conclusion, however, does not accord 
with the conclusion already arrived at to tlie eiiect that, in the case 
of hybrids between the Primrose and Cowslip, the former is 
probably the prepotent and female parent. 

In some other respects, the hybrids of the Primrose with 
the Oxlip differ from those with the Cowslip. All the hybrids 
are, of course, more or less intermediate in form between their 
respective parents; but, in the former case, the hybrids are 
fairly constant in character, while in the latter they are very 
variable. Again, they differ much in their abundance relatively 
to that of their parents. While hybrids between the Primrose 
and the Cow^slip are, considering the circumstances, compara¬ 
tively scarce, hybrids between the Primrose and the Oxlip are 
very abundant. The latter may be duo not so much to any 
exceptional readiness on the part of the Primrose and the Oxlip 
to enter into hybrid unions, as to the fact that the flowering- 
times of these two species are much more nearly synchronous 
than is the case with those of the Primrose and the Cowslip. 
The Primrose habitually commences to flower before the Oxlip, 
but the latter flowers before the Primrose has passed its best. The 
flowering-time of the Oxlip, in fact, is approximately intermediate 
between those of the Primrose and the Cowslip. 

Although, as already said, the character of this Hybrid k 
fairly constant, one nmy detect twm prevalent type-forms. One, 
the commoner, though umbellate, has the umbel irregular and 
straggling, without the elegant droop and regular arrangement 
of the usual Oxlip umbels, while the individual flowers are of a 
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pale colour and are generally* more like those of the Primrose 
than those of the Oxiip. The other, and far less common, 
form much more closely approaches the pure Oxiip, having often 
the characteristic shape of the umbel, while the individual 
flowers are mainly of the Oxiip character, but much larger than 
usual, sometimes even approaching those of the Primrose in size. 

Kemer has called attention ^ to the occurrence of this hybrid 
(which he calls Frimula digenecf) on the Continent, where, it 
seems, it is not rare. He says :—“ I have specimens from 
Montreux (Yaud); from Le Mont, near Lausanne, in Switzer¬ 
land ; from Thauer, near Hall, in the Tyrol ,* from Passe des 
Kesselberges, near Lake Kochel, in the Bavarian Alps j from 
Gamming, in the Erlaftbale ; and from Purkersdorf, in the Forest 
of Yienna, in Lower Austria.’'’ Many other Continental writers 
allude to the occurrence of this hybrid. The P. intricata and 
P. Thomasmii of Grenier Godronf are, I believe, both synonyms 
for it, instead of for P. acaulls x veris^ which I believe to be their 
P. mriahilis. The first writer to call attention to the occurrence 
of this hybrid in Britain was the late G. S. Gibson, of Safcon 
Walden X- 

The occurrence of an abundance of hybrids between the Prim¬ 
rose and the Oxiip may, I think, be found to throw some light 
on the strangely-restricted distribution of the latter in Britain. 

The Oxiip is, almost certainly, not extending its boundaries in 
this country. It seldom, if ever, extends to new plantations, 
even in the heart of its Area. I may cite the case of an oak- 
plantation in Sufiblk, sixty-nine years old, to which the plant 
has not extended, though it is abundant in woods within a mile 
in almost (if not quite) every direction §. There can, of course, 
hardly he a doubt that the Oxiip-Area has, in the past, been 
largely restricted, artificially, by the removal of woodland; but 
there appears reason to think that it has been, and is still being, 

* Ocstevr. bot. Zeitscb. 1875, p. 79. 

t ‘ Elore do E'rance,’ vol. ii. (1850), p. 449. 

I ‘ Ebytologist,’ vol, i. (1844), p. 99(>. 

§ I refer to Windsor Wood, Little Saxbam, the acorns for which were 
planted (as an inscribed stone in the wood records) ij. 1828 and 1829. Many 
oak woods in the Easteni Counties wore planted or replanted about this time, 
the supply of large oak timber suitable for shipbuilding having become greatly- 
reduced owing to the heavy demand for such timber for the navy during the 
long French war. 
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also decreased "by natural means. Hay, in 1660, recorded it 
as growing ‘‘in Kingston and Madingley Woods, abundantly, and 
elsewhere [near Cambridge].” Thougli still abundant in the 
first-named wood, I can testify that it does not now occur in the 
latter, in which the Primrose grows. 

The Primrose, unlike the Oxlip, is certainly an aggressive and 
extending species. It readily extends to new plantations, hedge¬ 
rows, and railway emhankinents, as may he seen everywhere. 

May it not he, therefore, that the modest and retiring Oxlip 
is, in this country at least, being gradually hybridized out of 
existence by the more aggressive Primrose—that the Oxlip once 
extended over the whole of the extensive Boulder~c*lay district of 
Eastern England, hut that its area has been, and is being, 
gradually reduced by the Primrose advancing on all sides and 
even, to some extent, gaining access into its interior by means 
of the river-valleys—and that the half-vanquished Oxlip is now' 
making a last, but obstinate, stand, entrenched (as it were) upon 
two of the highest, most impregnable, and most inaccessible 
portions of its once-extensive territory, its forces bavirig been 
cut in two by the onslaught of the potent Primrose, while two 
small companies are also able still to hold their own, though 
separated from the main body f This seems at least probable in 
view of what I have stated. 

I have sometimes been interested in observing the distance 
over which the hybridizing influence of one plant or the other 
may extend. The conclusion I have arrived at is that the two 
species are capable of producing hybrids one with the other whan 
growing at a distance of from half-a-mile to a mile apart. I 
may cite the case of Borley Wood, a very large wood in Cam¬ 
bridgeshire, in which Primroses are very abundant. Among 
them I found a fair number of plants which were obviously 
hybrids with the Oxlip; but, though I made a long search, I 
could see no trace of any pure Oxlip plants, though there may 
have been such. On entering Balsham Wood, another large 
wood lying from half to three-quarters of a mile further north, 
I found an abundance of Oxlips, together with a fair number of 
Primroses and liybrMs between the two. Again, in a wood at 
Stanstead, in Suffolk, I found an obvious hybrid growing among 
Primroses when I had reason to believe that there were no Oxlips 

*** *Oatalogus Hantarum circa Cantabrigiam nascentium’ (Oambr., 1660), 
p. 71.' 
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growing nearer than Boxted, at least a mile away. I think, 
therefore, we are entitled to assume that, in these and similar eases 
which I have observed, the hybridizing influence has extended 
from one wood to the other. At not a few places around the 
boundary-line, I have discovered hybrid plants where one or 
other of the parent plants appeared at first to be absent; but, 
in all cases, further search or enquiry established the fact that 
plants belonging to the apparently-absent species grew within 
half a mile or so. JSTo one has yet been able satisfactorily to 
show what species of insect or insects mainly fertilize either 
the Primrose or the Oxlip. I have elsewhere^' discussed this 
question to a slight extent. The Primrose can hardly be ferti¬ 
lized mainly by bees, as it flowers at a very early period of the 
year when there are few bees abroad. Still it is certain that bees 
do visit both the Primrose and the Oxlip (especially the latter, 
as its flowering-time is later); and it is not difficult to believe 
that bees might easily transport the pollen of either species a 
mile or even further. 

IX. The Cowslip abundant throughout the Oxlip-Area* 

As previously said, the Cowslip flourishes in normal abundance 
throughout and around the whole of the Area occupied by the 
Oxlip. 

X. Hybrids between the Oxlip and the Cowslip very rare. 

As the Oxlip and the Cowslip come in contact at all points 
throughout the Oxlip-Area,one might (judging from the behaviour 
of each when in contact with the Primrose) not unnaturally ex¬ 
pect them to hybridize freely ; but this they are known not to do. 
Such hybrids are, in fact, very rare. Only on three occasions 
during the last eigliteen years have I found plants which 1 
believed to be hybrids between the Oxlip and the Cowslip— 
once in Madgbob^s Wood, near Saffron Walden, on April 23rd, 
1883; once on a hedge-bank near Wethersfield, Essex, on May 
1st, 1883; and lastly in Long Wood, Horningsheath, Suffolk, on 
April 25th, 1897. Mr. Thomas Bentall, an Essex botanist, has 
declaredt that, although he knew the hybrid between the Oxlip 
and the Primrose, he had never met with the form now under 
consideration; nor, I believe, has anyone else than myself seen 

^ Trans. Essex Pield Club, toI. iii. (1884) pp. 195-198 k 206-207. 
t ‘ Phytologist,' voL ii. (1846) p. 5lk 
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or recorded it in this country. In connection with this rare 
union, it may be borne in mind that not only are the liowering- 
tiines of the two parent species not synchronous (the Oxlip 
flowers being nearly oYer before those of the Cowslip are fully 
blown), but the two plants have vety different habitats (the one 
being essentially a plant of the woodlands, the other of the open 
meadows). 

It seems as if the Oxlip was able to withstand almost com¬ 
pletely the seductive hybridizing influence of the Cowslip, to 
whose presence it is everywhere accustomed, but was unable 
to withstand the blandishments of the Primrose, to whose presence 
it is only locally accustomed. 

Although (as iu the case of the reputed hybrids between the 
Primrose and the Oxlip) I can advance no final and conclusive 
proof of the hybrid origin of these plants, there appears, never¬ 
theless, not the slightest reason to doubt that they are hybrids. 
For:— 

{a) In each case where I have found them, both the reputed 
parents have been growing in close proximity ; 

(5) I have never observed similar plants in places where 
either of the two reputed parents has been abKsent; and 

(c) They are in character intermediate between the two re¬ 
puted parents. 

It must be admitted, however, that, in general, these hybrids 
approach more nearly to the form of the Cowslip than to that of 
the Oxlip, having the large inflated calyx, the saucer-shaped 
corolla-limb, and the bright yellow colour of the Cowslip; but 
the size of the flower, the colour of the eye-spot, and other 
smaller characters unmistakably suggest the Oxlip. 

Moreover, Kerner has called attention^ to the existence on the 
Continent of a similar hybrid (which he calls JPrimula media) 
between the two forms in question. His statement that, con¬ 
sidering that the two parent species grow close together in the 
greatest abundance in many Alpine valleys, the occurrence of 
hybrids between them is surprisingly rare, agrees very well with 
my own observations as to the rarity of this hybrid in Britain. 
Kerner names a few Continental localities in which he has found 
it, hut adds that its rarity is not confined to the valleys of the 

^ Oester, bot. Zeitsch. voL xv. (1875) p. 80. 
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Alps. Several other Continental writers have also noted the 
occurrence o£ this hybrid. 

It thus appears that each of our three South-British species 
of the genus Frimula enters, with greater or less freedom, into 
hybrid unions with each of the other two, thus producing 
different forms —three species and three hybrids. It is an ex¬ 
traordinary fact that, around the margin of the Oxlip-Area (but, 
of course, nowhere else), it is no unusual thing to ^n^flve of 
these six forms growing in one woof while the sixth and last 
(the rare P. elatiorXveris) may occasionally be met with. It is 
not, therefore, altogether surprising that confusion should have 
arisen in the minds of botanists as to the specific distinctness 
and the distribution in Britain of our British members of the 
genus. I assert, however, that no careful botanist wdio sees 
specimens in a fresh state need ever be in doubt as to which of 
the six forms discussed above he may have before him—except, 
perhaps, when P. acaiiUsXelatior and P. acaulkx oeris arc con¬ 
cerned, for these two forms sometimes approach one another 
somewliat closely. This cannot be said of specimens when in a 
dried state, and I defy anyone to distinguish witli certainty 
between the various forms wlien in this condition ; for the distin¬ 
guishing characters, though fairly obvious, are undeniably slight, 
and are largely obliterated in the process of drying. 

XI. Variation of the OxUp in Britain* 

That the plant known in Britain as P. elatior is identical with 
that which passes under the same name on the Continent (where 
I am familiar with it, having collected it in Switzerland) admits, 
I think, of no doubt. Yet there is one point in which the two 
differ remarkably. On the Continent the plant is known 
as inhabiting mainly wet Alpine pastures. In this country, 
on the other hand, it inhabits w’-oods almost as exclusively. 
It certainly does, in this country, sometimes grow in the open 
in low boggy meadows beside streams.; but the quantity so 
growing is infinitesimally small compared with that growing in 
woods. Nearly, if not quite, all the British localities in which 
the plant grows in the open are, I believe, situated close to the 
edge of the Oxlip-Area, and most of them that I have seen lie 
near the heads of the deep indentations in the margin of the 
Oxlip-Area caused by the river-valleys, especially that of the 
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Stour. I have seen none of these localities in the heart of the 
Oxlip-Area—a fact for which I aui unable to account. 

There is another respect in which our English plant mm^ 
differ from the Continental plant. N'early all Continental bota¬ 
nical works describe F. elatior as scentless (inodore). If they 
are right in so doing (which I cannot help doubting) they estab* 
lish a somewhat renaarkable point of difference; for our English 
idant has a scent as strong as, if not stronger than, those of the 
Primrose and Cowslip, from both of which, though similar, it 
may be readily distinguished. 

The Oxlip presents, in this country, so far as I know, only one 
departure from the type-form which may be classed as a variety : 
tiiat is, a single-dow’-ered, or acaulescent, form which appears not 
uncommonly very early in the flowering season—for the most 
part before the umbellate flowers have bloomed—and then onhj^ 
so far as my observation goes. These flowers (though occa¬ 
sionally marked by certain aberrant developments to be men¬ 
tioned shortly) are, in all essential respects, absolutely true 
Oxlip flowers and present no traces whatever of hybridism, while 
the plants producing them nearly alw'ays produce also, later in 
the season, flowers in normal umbels. Moreover, a plant which I 
have in cultivation has produced a full complement of seeds from 
one of these single flowers. Examination nearly always shows 
that these single flowers spring from one radical point. They may, 
therefore, I think, be said to grow in what may be called “ sessile 
umbels ”—umbels of which the peduncle has been suppressed; 
and the existence of these no doubt shows a cerlaiu tendency on 
the part of the plant to revert to an ancestral mode of inflores¬ 
cence. If this form be deemed to be of varietal rank (which I 
do not myself consider it to be), I venture to propose for it the 
name var. aeauUs. 

The Oxlip in this country also not unfrequently assumes 
forms which may be regarded as monstrous rather than varietal. 
These, moreover, are almost invariably due to stimulation,” if 
not entirely so. The chief of these monstrosities or aberrations 
is that faseiated ” form in which a number of peduncles and 
umbels are (as it were) fused together side by side. In these 
faseiated specimens the peduncle, though no thicker than usual, 
is much broader, being more or less ribbon-like. I have fre¬ 
quently seen, growing under the influence of stimulation, faseiated 
peduncles bearing from forty or fifty up to one hundred flowers; 
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while, on rarer occasions, I ba\re seen this fasciafcion carried to 
an extraordinary extent, the flower-stalk, though no thicker than 
usual, being fully one inch in width and hearing more than 200 
flowers massed together in the umbel at the top. ISFatiirally, in 
such aberrant developments as these, the characteristic shape of 
the umbel is entirely lost, the flowers being so crowded together 
that they have to arrange themselves as best they can, while 
many never have a chance of opening. The Cowslip oecasioiialiy. 
produces similarly fasciated umbels. 

Often (though not always) associated with the fasciated flowers 
(and, like them, doubtless, due mainly to stimulation) is the form 
bearing irregular umbels, which sometimes include one or more 
leaves, and sometimes have several pedicels springing from the 
side of the peduncle below the umbel. Yet another not un¬ 
common aberrant form which seems to be more or less con¬ 
nected with fasciation is that in which the flowers aro synanthic, 
having a large number of calyx-teeth, many petals, twelve or 
more anthers, and a large flattened stigma. 

Other abnormal floral developments, apparently not necessarily 
a result of stimulation, are (as already stated) associated with 
the single-flowered variety, being seldom, if ever, observable 
wiien the flowers grow in a normal umbel. The chief of these 
is that phyllodic form in which the calyx-teeth become developed 
into small, but perfect, leaves, from a quarter of an inch to an 
inch and a half in length. When the calyx-leaves (as we may call 
them) are developed to the greatest extent indicated, the inner 
floral organs generally remain small and aborted at the bottom 
of the abnormally-long calyx-tube. There are similar phyllodic 
forms of the Primrose aud of the common Garden Polyanthus. 
AssociatOAl with this form (and therefore also with the single- 
flowered flowers), I have, on very rare occasions, observed pro- 
liticaied” flowers, having a corolla with anthers growing out of 
the centre of another flower. This sport is that known to hor¬ 
ticulturists as the “ hose-in-hose ” variety when it occurs (as it 
does not uncommonly in cultivation) in connection with the 
Primrose and the Polyanthus. 


EXPLANATION OP PLATE 11. 

Map showing the Distribution of Primula elatior in Britain (between 

pp. 184 & 185.) 
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On Buds and Stipules.—Paints III. IV. By tlie Rt* Hoii« 
Sir John Lubbocic, Bart., M.P,, P.P^.S., 

PX.S., &c. 

[Bead ISih Marcli and 17tli June, 181)7.] 

(Plates 12-15.) 

In continuation of tlie observations which the Society has done 
.me the honour to publish (Joiirn. Linn. Soc,, Bot. vol. xxx. 
pp. 403-532), I submit now some further observations on the 
same subject. 

The stipules, or small leaflets, which occur at the base of many 
leaves serve for various purposes. The most usual is to protect 
the leaves while in the bud—sometimes their own leaf, hut as a 
rule the younger one. In some cases, however, they themselves 
perform tlie function of leaves, which indeed, in a few cases, they 
entirely replace. In others tliey serve to hold water; in some 
they develop into spines ; in some into tendrils ; in others they 
become fjjlandular. 

In the present paper many special eases are described, and 
where stipules are absent, the other arrangements for bud- 
protection are referred to. 

Special attention is directed to the construction of the winter- 
buds of our commoner shrubs and trees. 

These present curious difl'erences—even in some eases between 
nearly allied species. In the Wayfaring Tree (Viburnum 
Lantana) the young leaves arc uncovered, but protected by a 
dense covering of hairs. In V. Opulus the bud is protected by 
scales, representing modified leaves. In the Ash and Thorn tlie 
outer scales of the bud consist of expanded petioles. In the 
Willow tlie outer scales consist of loaves^ in the Pophirs of 
stipules. In the Oak and Beech each scale is a stipule; in the 
Elm and Spanish Chestnut each scale represents a pair of 
connate stipules. 

The buds of the Oak and Eeecli are described in detail. In 
the Beech the outer scales of the bud consist of about 11 pairs of 
stipules. The twelfth is the first pair which lias a leaf. Tiie 
subsequent growth takes place between the leaves, but the part 
of the shoot between the stipules scarcely elongates at all. 
The consequence is that the seat of each winter-bud is indicated 
by a series of rings, which remain visible for many years and 
indicate each year’s growth. 
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Magnoliaceas. 

The interesting bud of Liriodendroti has been already de- 
scribed* In Magnolia the bud is similar, but the leaf-stalk is 
short and the leaf upright. 

Stipules connate,, forming a covering all over the terminal bud. 

Magnolia conspicua, Linn. (figs. 1-i).—When the leaf falls in 
autumn, the stipules detach themselves at the same time, or very 
soon after, thus exposing a small silky leaf and two stipules 
which enclose the bud. In our country this leaf seems always 
to perish. In 31. tripetala^ on the contrary, the stipules of the 
upper leaf are persistent and protect the bud. The stipules of 
J£ glauca are covered with fine adpressed hairs. Within is a 


Figs. I, 2, 3, 4. 



3IagnoUa oon^gtioua, slightly enlarged. 

conduplicate leaf (figs. S and 4?, Z): in fig. 4 the back only is seen. 
The stipules are about a third long(u than their leaf. They are 
more woolly than tlie outer ones. The next pair am still woollierj, 
and not much longer than their leaf. (8eo also Hegel, LiniuiDa, 
1843, p. 227.) 

Miclielia CJiarnpacn^ Linn.—The stipules are linear, connate 
along both edg’cs, and adnate to the petiole for more than half 
the length of the latter, but above this they are free from the 
petiole for more than half their own length. They are twisted 
in bud above the free portion, adnate to the raised line all round 
the stem, densely covered with pale brown hairs, kneed below 
the middle, splitting along both edges, and caducous. 

The terminal bud is enveloped by the stipules, and, as it develops 
slowly like Mcits elasiica^ no more than one pair of stipules is 
exposed at a time. 

MSN. JOUBN.—BOTANir, TOE. XXXIII. % 
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Tlie axillary buds are protected in the deep groove at the base 
of the petiole, and develop while the petiole is still erect. 

The leaf develops a long petiole while still covered by the. 
stipules, and is folded much in the same way as that of Magnolia 
glaaea. 

CiSTIKEiE. 

I have already given several illustrations from this order. 

' In Gistus vagimttis, Ait, (fig. 5), the petioles are more sheathing 
than in any of the species previously noticed. The leaves are 
opposite, ovate, acuminate, 3-nerved in the lower half, petiolate, 
thinly villous but densely glandular-pubescent and viscid on both 
surfaces, as are the stems ; petioles terete, ridged and furrowed^ 
sheathing at the base; sheaths connate, forming a cylinder 
enclosing the stem, cm. long. 

5. 



Oiaius vm/inatufi, nat. size. 

a, asis; I, portion of leaf; s7^, aUcath formed by the dilated and connate 
bases of the petioles ; ab, ab^ axillary buds. 

The terminal bud consists of several successive pairs of leaves, 
each pair |)rotecting all the younger ones. 

The oldest two leaves before expansion are rolled round one 
another, and have one edge of each inside one of the other of the 
pair. They attain a length of 4*5 cm., more or less according to 
their vigour, and about this stage leave the back of the next 
younger pair uncovered about the middle of the same, the sheath 
protecting the base. The leading bud is, therefore, well pro¬ 
tected till the leaves attain a considerable size. The gum of the 
glandular hairs and the silky covering of the young leaves, as well 
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as the interior of the sheath, seem intended as a protectioo as 
mncli against drought and heat as against cold. 

The lateral buds are similar, and entirely covered by the 
sheaths till they attain a large size. 

TKEMANDBEiB. 

Tlatytheea gallioules^ Steetz, is curiously like a Galium. The 
leaves are verticillate in decussating whorls of 8-11, linear, or 
acicnlar, revolute at the margin, sessile, thinly pubescent, slightly 
scahrid, articulate, persistent. 

The terminal bud consists of numeimis whorls of leaves 
graduated in size. The two outer have opeuings between them, 
but the third whorl is conical and close, the leaves fitting to one 
another pretty closely. There is, however, a subulate tuft of 
hairs between every two leaves. 

Axillary buds few to each node, generally only one or two or 
none ; when there are two, one is a fiower-, the other a leaf-bud. 
They arise and partly elongate while still within the leaves, 
forming the terminal bud. The bases of the leaves are ew^'t 
or ascending even after the lamina is horizontal, and they 
together with the interpetiolar tufts of hairs, lend additional 
protection. The first whorl generally or often consists of eight 
leaves, and the first internode and the leaves themselves attain 
(‘onsiderable length before expansion. 

DiPTEROCARPEjE. 

Sliorea rohish, Gjertn.—The stipules are linear-oblong in bud, 
lengthening with the growth of the hud, and becoming linear, 
falcate, concave over the bud, enclosing their own leaf; the 
greater part of the younger ones is furnished witli an elevated 
ridge on the inner face, though not central, covered externally 
with short stellate hairs, caducous. 

The terminal bud consists of small eonduplicate leaves completely 
covered by one or two pairs of stipules; the latter are inserted 
on the stem and partly on the base of the petiole, so that they 
overlap their own leaf. 

There are three buds, superposed. The middle one is the first 
to develop, and is already well advanced while still protected by 
the stipules of the terminal bud. A few of the lower leaves are 
reduced to their stipules, or, if the leaf is present, it is small, 
imperfect and caducous. Two' pairs of stipules are necessary to 

q2 
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completely protect it. Later on a small biid arises ab«)ve, but 
close to tlie base of the middle one, and jwH)thor bolo'w i'ho laiitor 
arises contemporaneously with tlie uppermost. Both tlu^ small 
buds seem, to elongate during the following spriuga 


MaUTzVCEJE. 

'Facliira aquafica^ Aubl.—Leaves alternate, petiolate, stipulate, 
digitate, with 7-11 oblanceolate, entire, glabrous leaflets arranged 
in a complete circle round the apex of the petiole ; petiole terete, 
suddenly much thickened at the base. 

vStipiiles ovate, acuminate, inserted npon the axis and partly 
lyiiig ill front of the petiole of their own loaf, erect, meinbranoiis 
at the edges, convolute in bud, caducous on the axillary, persistent 
on the resting terminal buds, but falling away on their expansion. 

Terminal bud narrowly conical, sharply pointed, and covered by 
the convolute stipules. The leaves themselves are in the form of 
a narrow cone, pointed and somewhat compressed or flattcnod on 
one side. The loaBots are erect and eoiiduplicato, witli their 
edges in the centre of the cone, but as they unfold they become 
reflexed, umbrella-fashion, and gradually increase in size. 

Axillary buds represented by a slightly elevated cushion with a 
darker spot in the centre; but they rarely, if ever, develop upon 
young plants: hence perhaps the stipules arc caducous, heisig 
unnecessary, as is the case with 8tercidi(i fmiida. 


STEECXTLTACliJ.B. 

Btercidia fmfida^ Linn.—Leaves altcua'iafce, petiolale, stipulait(?, 
digitate, glandular pubescent/, but more pa;ii.icnfa.rly <}n ilu? 
nerves, persistent; leaflets 7-11, <d>!ong-l;inee<)Iat(% narr(»w'(Mi to 
tlie base, sessile, arranged in acom])loio circle round the 
apex of the petiole, with which th(‘y are articiilatcMi, hut sesHilo. 
Petiole long, terete, greatly thicdccnuMl at the ba-se, wliere it m 
slightly th'ckcned on the upper surface. 

The persisting leaves are arranged in a deriBc tuft at tfie apex 
of the stem. 

Stipules ovate-subulate, suddenly acuminate, inserted on thc^ 
stem close to the thickened base of the petiole, caducous on tlie 
axillary, persistent on the terminal buds, but falling away on 
their expansion. 

Terminal bud large, consisting of a dense, conical, iinbricak?d 
mass of leaves and stipules; the latter equal the leaveS' in length 
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at' tliis stage, and are practically fulb/ developed. TIh) wliole 
lamina of tiic leaf is folded up in a small compact mass lyijjg in 
front of tlie apex of tlie petiole, wliicli at tins stage constitutes 
tl'ie greater portion of tlie leaf. The relatively large stipules 
afford a considerable amount of protection, leaving only their 
petioles exposed, but the younger members of the latter are 
protected by the older. 

Axillary buds seldom developed. A plant many years old, and 
about 1 m. 52 cm. high, had only one terminal and no lateral 
buds. This would doubtless account for the stipules being 
caducous all along the stem and also at the expansion of the 
terminal bud, there being nothing requiring protection after 
that stage of development. 

Meritiem macroplujlla^ Wall.—Leaves alteriuite, large, very 
iimcli crowded (as a rule) near the extremity of the shoots, petio- 
lato, sti[)ulate, and ovate-ohlong or oblong, coriaceous, persistent, 
shining and thinly scaly on the upper surface and silvery beneath 
owing to a dense covering of peltate, circular scales \Ndiich are 
dentate at the margin; petioles biconvex, thickened at the apex 
and base, articulate with the stem, densely covered with pale and 
deep brown scales. 

Stipules 1*2~S*5 cm. long, subulate, much acuminate, ovate at 
the base, deeply concave on the iimor face, densely scaly and 
caducous, excepting those covering the resting-bud, which are 
often more persistent than the leaves themselves. They also 
become hard and rigid. 

Terminal bud covered by two pairs of stipules belonging to 
t he last two developed leaves, which are generally smaller tlian 
those which lose their stipules in summer. Inside the two 
pairs mentioned arc other stipules, which are longer than tlie 
!t‘aves to wliieli th(3y belong while still in bud. 

^riic axillary buds nestle between the thickened base of the 
petiole and tbo axis. Their scales are densely lepidote, like otlun- 
parts of tbc plant. Comparatively few of them elongate into 
shoots, as the extreme shortness of the mternodcs and the great 
size of the leaves a'fford no space for their development. During 
periods of drought, or owing to other circumstances, the tree 
sheds the whole of its leaves, and at such times dormant axillary 
buds are e'licoiiraged to develop, so that the tree slowly becomes 
branched. 

All the branches are thick, rigid, and of slow growth, produeing 
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only a tuft of leaves aixmially or soiiietinics only at loiyujor 
periods. 

The stipules that persist and cover the resrin^ijf iin'miiKil 
bud seem to dry up, partially jit lea,st, for they arii more persistmii 
ttiaii the leaves to which they holo,ng. As a coiiscMjuence, a, seric‘.s 
of stipules may often be found encircling i-he a-xis below ttsc 
current crop or series of leaves, and those are dry, rigid, and 
gradually crumple or fall away iu pieces till the old shoots 
b(H.*.ome perfectly uahed. The axillary buds lung remain of a 
small size, and the scales covering them heconu^ hardened; 
hence, perhaps, the stipules in that case can be disptuised wit!). 

Fterospermum acerifoliurn^ Willd,—Leaves alixuaiatcs petiolal.c', 
slipulate, |)cltate, slightly and irregularly dentatt^ about 10~ 
nerved, covered on. both surfaces with stellate toineni um ; petioles 
lereto, gradually thickened to the base, densely siellatx^-iomcutoso. 

Stipules unequally bipartite, inserted upon ihc Hiem close to 
tlie edges of the petiole, with subulate seginoni.s covered with a 
brown stellate tomentum, caducous, except those subtending tiie 
unexpaiided leaves of the terminal bud. 

Terminal bud in the growing stage pushed on one side by the 
thickened base of the youngest unfolding leaf, and appearing 
lateral. It consists of a mass of young leaves and stipules, i>pen 
at the top owing to tlie ])eeuliar vernation of the h^jives, which 
are strongly involute at the margins, with short petioles. Ihe 
outer ones arc directed outwards hotween. the stipules, so that the 
la.tt;er do not afford them any protection. They are, however 
covered with a donser and darker brown skdlaiie tomenium t/luui 
the older loaves, and which affords them ample protecl ion. I\lie 
bti|)ules arc longer than the younger leaves and cover them. 

Axillary huds small, nestling in the axils of the stout petiolen 
and, like the terminal one, densely tomentoHe. Tiiey iiiv seidom 
developed, so that the tree is sparingly branclied. 

Ilermmmia ahiifoUa, .Linn—Leaves alternate, <listichoim, petio- 
iate, stipulate, suborbicular, dentate, alternately nerved,, plicat<u 
rugose, densely downy on both surfaces j jxetiole biconvex, not 
dilated at the base, about 1*25—1*5 mm. long, downy, 

fcitipules foiiaeeous, inserted upon the stem close to the edge of 
the petiole, triangular at the base, with a distinct midrib, revolute 
at the margin and drawn out into a long subulate point, downy, 
persistent. 
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Terminal bud, in the growing stage, large, consisting of 
numerous leaves arranged in a distichous manner, plicate along 
the veins and infolded at the sides, so that the two leaves cover 
all the younger members. The stipules are small at this stage, 
and only cover a small portion between two leaves. 

Axillary buds arising at an early stage of growth and close to 
the growing axis. The first leaves are foliaceous, though small, 
and are protected not only by the stipules and the short petiole's 
but also by the lamina of the leaf. They soon reach their full 
development. The stipnles are of more service here than in the 
case of the terminal hud. This probably is the reason why the 
stipules are foliaceous and persistent around the axillary buds, 
whereas they are caducous in the case of SterouUa foetida^ 
Facliira aguatioa^ Pterospermum acerifolium^ and Seritiera 
macropliijlla, 

Tiliacej3. 

Winter-bud of Tilia vultjaris^ Hayne. (Pi. 12. figs. 1-3.) 

The pseudo-terminal (PI. 12. fig. 1) and lateral buds are very 
similar. They are generally lop-sided or tumid on one side 
owing to the thickening of the small outer scale, particularly along 
the midi*ib. The true apex of the shoot becomes disarticulated 
and falls off. 

The scales of the winter-hud are arranged on alternate sides of 
the hud, the leaves being alternate and distichous. The outer scale 
overlaps the second at the base, but is little more than, half its size, 
though I the length of the bud. The first two are coriaceous, 
glabrous, and not accompanied by a leaf, though serially con¬ 
tinuous with those of the previous season; they are also obtusely 
and slightly carinate. 

The next two are very much larger, more nearly eq^ual in 
size, roundly cordate, showing an inclination to become petiolate 
owing to their being much wider than their insertion. They are 
glabrous, as long as the bud, rolled round three-!ourths of it, the 
outer one covering the same extent of the inner, w'hich is more 
membranous except at the tip. They are accompanied by a 
small, conduplicate, silky leaf. 

The next pair are broadly elliptic, unec]_ual, membranous, 
and more or less silky on both surfaces. The larger scale or 
stipule is always the outer of the pair. The second leaf is 
much larger than the first, densely silky, with une(][ual halves, 
the narrower one being always uppermost. The edges of the- 
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leaf are always directed under the larger stipule; and it will be 
noted that tbe direction of the leaf and the larger of each |3air cd* 
stipules are altered in each succeeding set. Tliis is due to the 
alternate and distichous arrangcanont of the leaves. 

The fourth pair are oblong-elliptic, covering three-fourths of 
the bud as in succeeding cases, atid more silky than the pixwious 
pair on the outer face, but otherwise similar. The loaf is as long 
ag the aiext younger pair of stipules, and lying in a convex 
iiianner over them. 

The fifth pair are ohlong, and the outer stipule covers less 
than half of its fellow. The sixth pair are more unequal and 
very much smaller. The seventh pair are oblong-lancoolate 
and very small, while the eighth pair are still smaller and very 
inemhranoiis. 

The next younger leaf in each case lies beneath its own stipules, 
and ill that position corresponds to the opening left uncovered 
by the previous and older pair. None of the pairs of stipules 
completely suirouiids the bud. 

When the buds begin to open the loaves turn down, and 
afterwards rise up again. 

The young shoots and outer stipules are often a rich dark 
crimson, the next few pairs often a bright pink, greenish at the 
base; the following ones pale green. 

MALPIGlIJACEiB. 

. Qalfliimia Humholitiana^ Barth—The stipules are connate 
between the petioles, forming a shallow, closely fitting cup around 
the axis, then adiiate to the top of the pedcskil, but thcnco free 
from one another and from the ])ctioic; the free portions are 
small, ovate, concave on the inner face and imbricate. 

Terminal bud consisting of decussating })airs of leaves, face U> 
face. The expanding pair of leaves arc concave, erect over the 
bud, but slightly apart. Their two ])airB of sti|,)ulos eoinpletoly 
cover all the rest and lie in close contact, or are even slightly 
imbricate. 

» Axillary buds covered by long woolly hairs, and also by the 
imbricate stipules of the fully expanded leaves. 

ZXGOPHXULBJS. 

' Stipules intrapetiolar, connate. 

. . Ouaiacum qffioinaU^ Linn- (figs. 6 7.)—Stem very hard, of 

slow growth, and forking or branching dichotomously. Leaves 
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opposite, m two ranks, not decussate, equally pinnate, witli two 
pairs of elliptic, coriaceous, glabrous leaflets thickened at their 
insertion; during winter most of them fall away with exception 
of the terminal pair, wiiich are persistent, and very few pairs 
are produced on each year’s growth. 

Petiole semiterete, somewhat dilated and thickened at the base, 
distinctly grooved above, articulate with the stem. 

Stipules iutrapetiolar, connate into a rounded piece on each 
side of the stem on -which they are inserted, covering the space 


Pigs. 6 & 7. 



6. Terminal Hhoot, iiat. size, n, node; sf, connate st ipules; szf", connate 

stipules covering the terminal bud. 

7. Terminal shoot with lamina of leaves removed, X 2, sf \ stij)ules as in 6 ; 

b, lateral bud. 

between the petioles but quite free from them, persistent even 
after the hiaves have fallen, and only gradually getting broken 
away from tiie iiop downwards. In the ^ Grenera Plaritarum ’ 
they are statcnl to be cadui*ous, but this hardly appears to he. 
<*,orrect. 

Terminal bnd completely enclosed by the stipules, which 
resemble two valves, as in many of tbe Rubiacem. The terminal 
winter-bud apparently seldom develops. 

Axillary buds mostly arising from the axils of the last developed 
and persistent pair of leaves, and in the resting stage are covered 
by tbe stipules of the same. This would account for the apparent 
dichotomous branching of the stem. Those buds occurring lower 
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down the branches from whence the leaves have fallen are very 
small or inconspicuous. 

Stipules small, subulate, spiny, 

^orlieria hjgro)}ietrica, Ituiz et Pav.—Leaves opposite and di¬ 
stichous, not decussate, abruptly pinnate, petiolate, stipulate, silky 
or pubescent all over, except on the upper lace of the leaflets ; 
sensitive and persistent; leaflets linear-oblong, alternate, closing 
up and imbricate face to face when irritated or when circum¬ 
stances are unfavourable. Petiole short, subterete, with a slender 
groove on the upper side, scarcely dilated at the base, recurv¬ 
ing near the base when irritated. 

Stipules in rather widely separated pairs between every two 
leaves, small, subulate, pale brown, hairy, spiny, erect, persistent. 

Terminal bud covered by the two erect and connivent pairs 
of stipules belonging to each succeeding pair of leaves. The 
older pair of leaves push out from between the stipules, and 
gradually attain a considerable size before their leaflets unfold; 
they are densely hairy at this stage, and receive considerable 
protection thereby. Axillary buds developing tardily, and pro¬ 
tected by the stipules of the leaves to which they belong, and 
later on by pale brown, hairy, membranous scales which appear 
to be stipules belonging to imperfect, and some to perfect, leaves 
on the axillary axis. 

GeEA-NTACEJE. 

In my previous papers 1 described the stipules (Journ. Linn. 
Hoc. (Bot.) XXX. p. 475) of certain species of OmiUs. Others 
are exstipulate^ In O. cremilata^ for instance, the leaflets are 
narrowed to the base and sessile upon a short sheath, and downy 
on the under surface. 

Sheath triangular, open, semiamplexicaul, ciliate, erect, and 
adpressed to the axis, downy. 

Terminal bud partly or wholly protected (according to its 
stage of growth) by the erect sheaths of the two most recently 
developed leaves- Tlie leaflets are conduplicate and erect in buti, 
thus exposing the downy under surface only till they expand. 

Axillary buds are not often elongated, but they are in ail 
cases completely covered by the adpressed sheaths of the leaves 
till they attdin some size. Sometimes one or two of the primary 
leaves are reduced to linear or subulate organs, and who a con¬ 
fined to the base of the axillary shoots bear a superficial 
resemblance to stipules. 
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Asli (Frirxinm ea)celsio7\ Linn.).—Tlie buds of the Ash are 
olive-greeiij so dark as to be almost black. Tbe stems are iimeh 
paler. Ttie lateral buds are almost completely covered by tlie 
two outer scales. The scales of the terminal bud are often 
more or less bent. The scales are leaf-stalks, and generally 
show more or less rudimentary leaflets at the tip. Tiie outer 
scales are thick and rather fuiTj on the inner side. The second 
pair are furry on the outer side, and especially on the edges. 
The third pair still more so. 


Figs. 8, 9, 10. 




Ash buds, nat. size. 



The outer scales are not dead, like those of so many trees, but 
increase more or less in size. The dark colour is due to a 
layer of black, more or less angular bodies, wdiich are flattened 
hairs, containing a dark resinous secretion, and do not increase 
in size or number. As the scale grows they are therefore 
carried further and further apart, and occupying a smaller 
relative portion of the surface, the general colour becomes 
lighter and greener. 

SAPINDACEiE. 

jEscuIus Hip^ocastanu77i, Linn. (Horse Chestnut).—The bud is 
protected by 8 or 10 scales. The outer ones ore dark brown and 
short,* they are serially continuous viith the leaves of the pre¬ 
ceding year. Those following become gradually longer and paler 
—often pinkish towards the end. The inner ones have a delicate 
fringe along their edges. The outside of the bud is very sticky. 
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The scales are followed by normal leaves. Eacli segment of 
'the leaf is conduplicate, and the midribs of the iirst^ as well as 
the petiole aod the interoodes, arc further protected by a thick 
felty which is sometimes of a rich orange colour. This becomes 
less developed on the inner leaves, where it would not be so 
much wanted, 

ACEKIlirBiB, 

« Acer platamoichs^ Liim. (Norway Maple),—The scales covering 
the bud (fig. 11) are, like the leaves, opposite and decussate. They 
represent the bases of leaves. The outer ones have a black tip 
which is sometimes trifid at the tip (fig. 11), representiJig the leaf, 


Fi^;. U. 



sometimes expanded mto a small leaf. There are from four t(^ 
six pairs gradually increasing in length, and in many cases 
(PL 13. figs. 2, 3,4) becoming pink. The upper pair show minute 
points at the tip—the rudi ments ofa leaf. They arch very prettily 
over the true leaves, showing a marked contrast both in form and 
colour. The leaves are green, and the petiole is narrow and 
round. The buds are not only protected by closely-fitting scales, 
but also by being somewhat sticky# 

The outer scales are not dead, but increase in length, often 
considerably (PL 13, figs. 2, 3), and arch over the young leaves. 
Some trees have a tendency to develop small leaves at the tips 
(PL 13. fig. 4). 


Sabia:cej®. 

The Sabiaceje are exstipulate. In Melioama ’Wall., 
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tfie petiole is short, convex on. the tipper surface, suddc^nly 
thickened and sabterete at the base, and covered by a dense 
.pubescence. The buds are densely tomentose. 

Leguminos^e. 

BoUnia vkcosa, Yent.—The stipules (fig. 12) of this species 
Figs. 12 & la 




12. Eohmia viscmK^ nat. sixo. .s, .a, spiny stipules sketched in winter (dan. 25, 

1S07); w, sear of falkm leaf; gland above tlio bud. 

13. Hohlnia FsfHfdacacla, va,r. Dccameaiui, nat. sixo. s, spiny stipules 

alcetched in winter (March 13, 1807); so, scar of fallen leaf; g, gland 

above the bud. 

are subulate and at first soft, but ultimately they become much 
dilated at the base, compressed laterally, woody and spiny. 
Those on vigorous shoots only attain this development, so that 
adult trees are furnished with them only on those shoots that 
made vigorous growth the previous season, especially on the 
lower part of the tree. They are inserted right and left, just a 
little above the scar of the fallen loaf, with the lateral bud 
exactly between them. They vary greatly in size, being smaller 
towards the base and apex of the shoot bearing tliem. The 
larger ones are more or loss directed dowmwards or dcfloxed, 
while tlio smaller ones are more or less horizontal. Their func¬ 
tion seems to be for tlic protection of the tree, or its leaves and 
branebes in general, ,against browsing animals. A gland is 
situated just above the small, inconspicuous, lateral bud. 

J2. Bseudaeacia, Linn., var. JDecaimieana^ Carr.—The typical 
M- Psetidacacia has stipules resembling those of B, viscosa both 
in size and distribution; but the var. JDecais7iea?m is a much more 
spiny tree. Avery large proportion of the shoots, whether small 
or large, are furnished with broadly subulate, spiny stipules 
(fig. 13). The illustration shows the small bud between tlie 
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Btipiilea, j'ust eomracHctiig to burst in spring. A gland is hero 
again situated just above tlio bud. The stipules are generally 
liorizo'iital towards the apex of the shoots. 

Aaaem JIi-ndsii\ Bentlu—The leaves are abruptly hipiimate, ut* 



!4. Apex of young shoot, X ii. a, axis; h, bud ; /, leaf; sg stipule, side vievr. 

15. Stipules fully developed, back view, uat. size, a, «, axis; .sf, stipules. 

16. The reverse of 15, showing the axis a, a; />, petiole of old leaf, gradually 

falling away. 

large size, with luimerous pairs of |)inntB and very uumer<tus, 
STnall, 1 iaear-ohlong, obtuse, slightly falcate leaflets, ghibroiis, 
pOTsistent. Petiole siibtercitc, grooved above, dihited and thieketUMi 
at tiie base, articulate with a, ptHleslal or (devaia*ou of ihc5 skuu. 

Tlie stipules In their early stages are very suudi, fleshy, sub¬ 
ulate and pointed, attaining a great size, sj)iries(tont, glal)r<sus, 
green in the early stages, ultimately brown, persisting long alter 
the leaves hawe fallen, and attached to the pedesttd. below tlu‘. 
articulation of the petiole. While still in bud they lie in the 
concave space between two leaves. As the leaves fall away, a 
portion of the petiole decays more slowly. In the meantime thc‘, 
stipules enlarge, becoming spiny, divergent, brown, sirongly 
ridged laterally, and 2'0~2‘8 cm. long. The pedestal below^ the 
articulation also enlarges, till it is 12-18 mm, long, becoming 
large, woody, and brown. 

The stipules are of small size in bud, and apparently 
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fimctionless. A s they get old they keep growiD.g and hardening 
till they serve to protect the plant from browsing animals. 

In tlie Peas and Vetches the stipules vary greatly in size 
and shape. Some (figs, 17 & 18) are laige and broad, some long 
and narrow, these again being in some cases (fig. 19) sagittate, 
in others (fig. 20) half-sagittate. 

Latlyms maritimus, BigeL, belongs to the first category. The 
stipules (figs. 17 & 18) are large, foliaceous, and develop early. 


Pigs, .17,18,10, 20. 



17. 18. 20. 19. 

Lathyms mafitimus. L. grandijlorus, L, prafenm. 

All 1-| nat. size. 


In L. grandijlorus, Sibth. <fc Sm. (fig. 20), they are half-sagittate, 
narrow and pointed. The upper aud lower liraha moreover do not 
lie in the same plane, but are somewhat twisted relatively to one 
another. 

In other species, as for instance in they are sagittate. 

Now if we open the bnd of L. maritimus, we find that the 
young leaves and stipules occupy most of the space between 
the outer stipules, which cover and protect both the leaves and 
stipules of all tlie younger ones as well as the infiorescences and 
their own leaf in its earlier stages. They are sessile, cordate, 
unequaliy-sagittate, and glabrous like the rest of the plant, with 
numerous strong nerves radiating from the point of their inser¬ 
tion on the axis. The smaller auricle is generally ovate or 
triangular and entire; the larger one has three or four cusps or 



218 


8 IE JOHN LUBBOCK OK 


teotli* Tlio stipTiles form a verr efficient protection to the letives 
till tliey attain cotiBiderable size. 

In Latliyriis latlfolkis^Jjxxm,^ the upper limb of tbc stipule also 
protet*,ts the younger leaves, which, however, have only one pair of 
leaflets, and do not therefore occupy so much room. The stalk, 
however, being very wide is not covered by the slicathiiig-stipulo. 
Consequently, if the upq)er one had a lower limb on tlie outer 
side, it would be exposed. The single limb, which is on the inner 
side, lies snugly ensconced between the stem and the older leaf. 
It is not therefore in the same plane as the u])per limb. More¬ 
over, the fimction of the stipule being to protect the young bud, 
it develops early, and ■where it is full-grown tlie lower limb 
(fig. 24) iseapial in length to the internode below. Subsequently, 
liowever, the internode becomes much longer, while the stipule 
remaina as before. But iliough the stipule may he <joi.Teei’ly 
dojfcribed as half-sagittate, it shows a minute tooth where t.ho 
other barb would have been, indicating that it is descended from 
ancestors wliicli had a barb on each side. 

TiiiS. Linn., the stipules (figs. 19, 21, 22) are sagittate. 

Figa. 21, 22, 23, 24. 



21 . 22 . 
Lfiihyrus pmtenm* 


24. 


23. 


Lathyrm latifolim. 
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Flere, however, the petiole is round, the wings lie one on each 
>side of it 21 & 22), and are fully covered by the stipule 
of the preceding leaf. 

Thus, then, the difference between the sagittate and semi- 
sagittate stipules appears to depend on the form of the stem and 
the arrangement of the* bud. Where the stem is winged, the 
outer barb of the stipule would he exposed. In such eases the 
stipule is seniisagittafe. 

In the G-arden Pea (Pisu?n sativum, Linn.) the stipules are not 
only large in hiid, and in arrangement resemble those of L. marl- 
fimvs, but they continue to grow, and appear to act as a pair of 
leaflets. 

Latliifrus Nissolin, Linn.—The first and second leaf (see ‘ Seed- 
liugsd Tol. i. .fig. 284) are subulate, acute, and scale-like, with 
small and tooth-like or inconspicnons stipulcvS. The third and 
all s]3ceeeding leaves are simple, entire, linear, slightly deciiiTent 
upon the stem, and have a strong midrib with more slender 
parallel lateral ones. They are alternate and distichous, that is 
on the plan of arrangement, acuminate, and slightly narrowed 
to the base. 

The third and all succeeding stipules are subulate, acute, 
slender, gradually becoming shorter towards the apex of the 
stem, and inserted on the edge of the decurreiit leaf, where 
it is narrowed, and below the articulation with the stem. They 
appear to be function less owing to their minute size. 

The terminal bud is enclosed in successive, convolute leaves, 
which appear to he winged petioles without leaflets or tendril. 
They vary from 3 in. to 6 in. in length, and attain a considerable 
size before they iiuroll, after which they continue to be more 
or less concave, becoming slightly twisted. The axillary buds 
are sheltered in their axils- The terminal bud is amply protected 
by them. The plant forms a spreading tuft like a species of grass 
with coarse leaves. 

Latliyrus ApJiaca, Linn.—^The first and second leaves (see 'Seed¬ 
lings/ vol. i. fig. 285) are scale-like, and trifid, with three subulate 
points corresponding to leaf and stipules. The third and fourth 
leaves are compound, with one pair of leaflets and obliquely ovate 
stipules of considerable size, and having a tendril represented by 
a small subulate point. 

The fifth and succeeding leaves are reduced to a subulate 
point, and a pair of triangular, foliaceous stipules. The subulate 
LTKN. JOUEN.—BOTANY, TOL. XXXIIX. ' E 
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point develops into a simple tendril on tlie middle aiiii upper 
portions of tlie stemi. The tendrils represent the leaves, and ai’c 
altersiateand distichous; that is, on the I plan of aiTangeiiiciit. 

Idle stipules are arranged in two ranks, inserted on the 
stem at right angles to the tendrils. They increase in size 
as the plant gains in vigour, and become obliquely tikiiigula-r-* 
hastate, but contiinie flat in bud and afterwards. The venation 
consists of numerous, parallel nerves, radiating from the point of 
insertion on the stem, the midrib being slightly the strongest. 

Succeeding pairs of stipules overlap and protect all the younger 
members of the terminal and axillary leaf- and flower-buds, and 
tendrils. All lateral buds come in the axils of the tendrils. TIk^ 
stipules, therefore, perform the double function of leaves and 
the work of protection. 

Eosace;e. 

Fijrm Aria^ Linn.—The scales of tlie winter-bud (PI. 13. fig. 5, 
and ligs. 25-35) of the White Beam-tree consist of the base of the 
leaf, that is the petiole in combination with the stipules. At the 
base of the winter-bud the persistent base of one or two leaves that 
fell in autumn may be found sheltering, it may be, axillary buds. 

The first scale (fig. 26) is semicircular and slightly eroae at 
the apex, but otherwise entire. The second (fig. 27) is several 
times as large, and obtusely carinate. Tlie third scale (fig. 28) 
shows three ribs or nerves, and is about as long as the bud before 
growth is resumed in spring. The fourth is similar. The fifth 
scale (fig. 29) of a good-sized terminal bud (from which the 
sketches were made) was 3-ribbed, more membranous, greenish 
and trifid at the apex, thus disclosing the true natimi of the 
scales, namely, a combination ol: the base of the petiole and the 
stipules. All the scales are rather firmly glued together by 
means of a viscid gum secreted from a elusbm of oraiige-eoloiired 
glands situated close to the base on the inner face. The sixih 
is similar. 

Tlie seventh scale (fig. 30) is still more membranous, rnore 
faintly 3-nerved, enclosing a large portion of the bud, very un¬ 
equally tri fid, and enclosing I of the bud. The eighth is tri- 
deiitate, and sliows a transition towards the true nature of its 
component parts. 

The ninth scale (fig. 31) is oblong, much narrower, and trifid. 
The middle tooth is subulate-terete, subfleshy and red, being 
more like a petiole than in any previous scale. The throe nerves 
are now closer together and directed into the petiole. The side 
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lobes or stipules are rotuxcled. The fifth to the ninth scale 
inclusiye are more or less woolly on the inner face. 



2rf, Winter-biul; p, p, x)ersi8tcut base of fallen petioles; a.b, axillary bncl; 
ss, second scale, 

26. First scale. 27. Second scale. 28. Third scale. 

29. Fifth scale: showing stipules, 86, s6, and, petiole p. 

30. Seventh scale : st, st, stipules; p, petiole. 

31. Ninth scale: 8t, 8t, stipules; p, j>eUole. 

32. I, first leaf; st, sdf, its stix^ules. 33. i, second leaf; d, si, its stipules. 

34. I, third leaf; st, st, its stipules. 35. I, fourth leaf ; st, st, its stipules. 

At the tenth node a true leaf occurs (fig. 32). It is oblong- 
obovate, plicate, with ascending nerves, serrate, wroolly, and 
slightly shorter than its oblong or spathulate membranous 
stipules, which show one or two nerves. 
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Tlie leaf (fig. S3) at the eleventh node is lanceolate, and slightly 
longer than its linear, 1-iierved stipules. The tliird leaf (fig. S4) 
at tlie twclfih node is shorter and narrower, as are its stipules. 
The fourth leaf (fig. 35) at the thirteenth node is smaller, and 
shows a slight variation in being wider at the middle. The fifth, 
sixth, and seventh leaves, with their stipules, are gradually 
smaller, but otherwise similar. 

The actual number of scales in the buds of tbe "White 
Beam-tree varies a good deal, being fewer in tbe small buds as 
well as in the large ones containing an infioresceuce. The outer 
scales are coriaceous, the inner ones membranous. The bud 
sketched was cut towards the end of April, when the inner scales 
had commenced to push out at the apex. 

The leaves are covered, especially on the underside, with 
white felt. Whatever may be the position of the branchlet they 
stand quite upright, with the undersides outwards (PL 13. fig. 5), 
so that they form a succession of intensely white pillars. 

Oerasus Imitanica, Loiael. (Portugal Laurel).—The outer scales 
are a deep crimson, the upper and inner ones rather paler. 
They have three more or less well-marked teeth at the apex. 
There seem to be generally five or six such scales. Then comes 
one with leaf and stipules about twice as long as the base. In 
the next few the stipules are longer than the leaf. 

ToteniiUa fruficosa, Linn.—The stipules are adnate to the edges 
of the pedestal, then quite free from the petiole, but connate 
along both edges, but to a far greater extent at the edges next 
the petiole, with two triangular free tips. They thus form an 
ocroa, mu(‘h resembling that of Polygonum (see Tyler, ®Tho 
I^aturo and Origin of Stipules/ 1897, p. 44). Two strongnerves 
arise at the base of the petiole, one on eneh side, and pass into 
the free tips; they evidently represent the midribs of the two 
stipules. They are practically intrapetiolar above the arficula- 
tion of the petiole ; on the anterior edges they are only connate 
for half or less than half their length. They are so crowded on 
the short shoots as to completely cover the axis. 

CArBirOLIACKJ). 

Vilurnum Ojpulus, Linn.—The winter-buds of the Guelder 
Bose, both terminal and lateral (Pi. 13. fig. 1), are oblong-oval, 
varying considerably in size according to their situation on the 
sh.ools,^d the strength of the latter. Each bud is covered with 
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two pairs of scales, which are modified petioles bearing just a 
trace of an undeveloped lamina at the apex. 

The outer pair of scales are the most modified, cohere by 
their edges, are inserted right and left of the axis, and like¬ 
wise of the leaf in whose axils they occur. They are brownish- 
red, glabrous, shining, and for a time increase in size with the 
swelling of the buds in spring. Finally, they burst antero- 
posteriorly along the line of union for | to | of their length, the 
greatest amount of fission occurring, as a rale, along the posterior 
face, allowing the developing axis with its leaves to make its 
exit at the apex. Each of these scales is keeled, the keel cor¬ 
responding to the midrib. Three or five veins may be seen on 
the inner face, corresponding to the principal vascular bundles 
running through the petiole into the lobes ol: the lamiiia. Three 
of them generally terminate in gland-like tips. 

The second pair of scales are more membranous, pale green, 
five-nerved, reticulate, cohering in a tube, which bursts from 
the apex downwards for § to | their length, or more when 
growth is resumed in spring. They double their length during 
and after the expansion of the buds, and are therefore more 
intermediate in character between the most modified pair of 
scales and the true leaves. The three principal veins terminate 
ill gland-like teeth, thus, possibly, indicating the presence of the 
lamina in an undeveloped state. When fully developed, they 
are seen to be spathulate by a dilatation of the upper half. 

If the terminal bud is examined, it will be seen that the scales 
are opposite, decussate, and serially continuous with the upper-, 
most pair of leaves that fell in the previous autumn. The young 
leaves in spring are serially continuous with both the two pairs 
of scales and the leaves of the previous season. Unless the, 
terminal bud ends in an inflorescence, the shoots of successive 
years are interrupted only by two pairs of scales. Strong shoots, 
as a rule, terminate in an inflorescence, and the apex dies, so that 
gi:*owth is resumed by the lateral buds. 

In the flowering buds the second pair are larger, vase-shaped, 
and also more deeply divided, especially on one side. Those 
which bear leaves only are flattened at right angles to the stem. . 

Viburnum Lantana^ Linn.—In F". Lantana (figs. 36 <fe 37), on 
the contrary, the leaves are all normal. The outer ones protect 
the inner, but they all develop and suffer very little from the cold. 
They are protected by a thick coat of stellate hairs, which cross 
and intercross, thus forming a sort of grey felt. As the young 
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leaves increase in size these hairs do not appear to iiierease in 
inimber, and they axe consequently carried further from one 
another. Pig. 37 is taken from such a leaf which had attained 
a length of rather more than an inch, x 75. 



Viburnum Lmdana, x 2. Part of leaf of V. Lantam, X 75. 

Samhiicus nigra^ Linn. (Elder).—In the Elder the scales pro¬ 
tecting the bud are petioles. Externally axe a pair of very small 
brown scales; tlien a larger pair at right angles, then a pair much 
more elongated, greenish, and with more or less developed leaves. 
In this respect they differ very much : sometimes there are three 
small points a-t the summit, sometimes a well-formed leal, and 
every gradation between the two occurs. The two opposite 
leaves often differ considerably, and when one of the two has its 
back to the main stem it is often much smaller than the outer 
one. 

STyLIDIEJS. 

In Stglidmm frutieosum, B. Br., the terminal bud consists of 
numerous erect or slightly incurved imbricate leaves, the older 
protecting the younger. 
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The axillary buds are nearly all very minute, covered by tlie 
erect base of tbe leaf in whose axil they occur, and sheltered at 
ihe sides by the decurrent bases of two others, but they very 
seldom develop into branches. Where they do develop it seems to 
be always where the branching peduncles arise, or close to and 
toiicbiiig them. Here they are protected by the erect or ascend¬ 
ing and younger leaves near the to{3s of the shoots, till they have 
formed a number of leaves of their own, the older protecting the 
younger. 

Myrstnejs. 

In Lahisia alata^ N. E. Br., the terminal bud is surrounded by 
the long sheaths of the younger or more recently expanded leaves 
The sheath of the last developed leaf is completely rolled roiunl 
it; and the edges are involute. 

The axillary buds rarely develop, so that the stems are usually 
simple. 

In L. malouiayia^ Linden & Bod., the axillary buds usually 
remain small, aud in that stage are sheltered by the short sheath ; 
but they are more frequently elongate than in the case of L. alata. 
One or two of the primary leaves are reduced to the condition of 
deeply concave bracts. 

DrOSERACB/E. 

Brosera rotimdifolia^ Linn.—Stipules scarious, linear-subulate, 
acuminate, colourless, adnate to the petiole for a short way 
above the base. On the smaller leaves of young plants there are 
one or two pairs of stipules superposed on the edge of the 
petiole. As the plant increases in size the upper pair of stipules 
or fringes decrease in size, while the lower pair are connected by 
a transverse or intrapetiolar line of three, four, or more, making 
five, six, or more independently of the slender and decreasing 
upper ones. 

The terminal hud is covered by numerous stipules from the 
more recently developed leaves, formiug a loose fringe over it. 
The leaves are circlnate in bud. 

The axillary buds are seldom developed, but when present are 
covered and protected by the dilated and imbricate bases of the 
petioles. 

Brosera sfathulMa^ Labill.—Leaves radical, densely rosulate 
and imbricate, sessile, stipulate, spathulate, gradually narrowed 
to the base, furnished with glandular tentacles on the upper 
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luilf of the upper surface, glabrous downwards, but ciliate and. 
pilose beneath, slightly dilated again at the very base, with narrow 
lueiribraiious niargins"tliere- 

Stipules scarious, colourless, iiitrapetiolar, and inserted a liti.le 
above the base, tripartite as a rule, with the two lateral segments 
linear subulate, and decurreat upon the edge of tiie petiole, 
forming the membranous margin, wdiiio the middle segment is 
broadly subulate and more or less fringed at the apex. 

Terminal bud sheltered by the stipules, which project towards 
the axis, while by a slight bending of the base of the petiole they 
are nearly at right angles to the lamina. 

Axillary buds rarely develop, so tliat the crown or rosette is 
solitary even after many years. {Should a bud arise it would be 
more than protected by the imbricate leaves aud their stipules. 

In Drosera hinata, Labill. (syn. D. dicliotomd), the leaves are 
radical, with long petioles, stipulate, with the lamina forked or 
seemingly dichotomous, covered on the upper surface with ten¬ 
tacles of various lengths, and tipped with a red gland; petiole 
long, slightly flattened, biconvex, glabrous, not dilated at the base. 

The stipules are inserted at the very base of the petiole aud 
seemingly upon the axis iu all cases; the interpetiolar ones are 
subulate, sometimes ovate, and glandular serrate; tlio iulra- 
petiolar portion is short and more or less deeply incised; all are 
persistent. The terminal or axial buds are suiaii aud covered 
by the intrapctiolar portion of the stipules. Tiie axillary buds 
are not developed till the plants attuiiL some size at least. 

Ill ^mgtdcula caiidata, Scblecht., the central or termuial bixd is 
covered by one, or at most by two leaves. The latter are ertw't 
at this stage, roiled round the y ounger members and involute, 
at the margin. A leaf in the process of ex|.)ausiou leaves a siuail 
portion of the next younger one exposed; but the lat.lor com¬ 
pletely surrounds all the rest, while its own margiuH are also 
iuvoiute. 

Axiilary buds develop during the course of the season, but 
remain hidden amongst and covered by the leaves. 'When the 
latter die down the buds are in the form of siuall bulbs coiisistin‘»’ 
of imbricated leaves, and winch become detached as offsets,. 

CACTEiE. 

The CactesB are exstipulate. In Fereskia, which, however, is 
an abnormai representative of the Order, tiie petiole is semi- 
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terete, but slightly dilated at the base, and cbannelied on the 
upper surface. Tlie terminal bud consists of many leaves firmly 
v rapped round one another. The axillary bud is very minute, 
and completely covered with a dense cushion of dark brown 
hairs, the marginal ones of which are much longer, more woolly 
and grey. These buds seldom develop into branches, hut in any 
case they are well protected by the cushion of hairs till they 
attain some size. Many of them are furnished with a hooked 
pair of sharp spines, one on each side of the petiole, and curved 
downwards. They seem intended to assist the plant in climbing. 

ASALIACEiE. 

Oreoj^anax retiGulatum^ Dene. & Planch. (j^^jXL.Aralia reticulata^ 
'Willd.).—Leaves alternate, petiolate, stipulate, linear, entire, 
30-50 cm. long, narrowed insensibly into the petiole, coriaceous, 
glabrous, persistent; petiole very short, and that portion which 
is entirely free from the lumina is suddenly thickened, but not so 
wide as thick at the base. 

The stipules are acuminate, intrapetiolar, connate into an 
ovate p)iece, membraaous, and caducous. 

The terminal bud consists of numerous leaves and stipules, the 
latter afibrding a considerable amount of protection and falling 
away on the expansion of the leaves, which lengthen gradually 
after they have left the bud. 

The axillary buds are rarely developed on young plants, at 
least unless the terminal one is injured or destroyed. Plants 
2 m. high would be altogether unbrauched. This would appear 
to be the reason why the stipules are caducous on the expansion 
ot‘ the leaves of the terminal bud. 

Lentibulaeik^. 

IJtriciilaTia montana^ Jacq.—Leaves radical, in small rosettes, 
petiolate, exstipulate, lanceolate, entire, coriaceous, glabrous, and, 
with exception of the midrib, the venation is obscure; petiole 
biconvex towards the upper end, with the midrib slightly raised 
on both surfaces, terete towards the base, finely pubescent and 
not dilated. 

The rootstock forms a small fleshy nodule, from whence the 
leaves appear to arise at dift’erent places. Numerous branching 
and fibrous roots are given ofi:’ below and are covered with minute 
transparent bladders. 
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Bud verj small, flesliy, turnecl on one side of the small fleshy 
rootstock. It is generally almost covered by the moss or other 
vegetation amongst which tlie plant is growing, so that it is " 
practically subterranean and thereby sheltered. 


BiGNONIACEiE. 

€atalpa hignonioides^ Walt.—The Catalpa is late in coming 
into leaf. The phyllotaxy of the leaves is (“^'), there being three 
leaves in a whorl. The portion of a shoot shows a whorl of three 
buds all at different levels on the axis, a circumstance brought 
about by the inequality of the growth of the axis. The leaves 
of the previous season were nneqnal at every node. The buds 
are also very unequal after growth has been resumed in spring 
for some time. In winter, however, they are minute. 

The scales of the winter-bud consist apparently of leaves. 
They are arranged in decussating w^horls of three. The first 
and second w^horl consist (May 13tb) of minute, triangular, brown, 
coriaceous scales, which are sufficiently large to cover the bud 
in winter, and do not enlarge in spidng. They overlap in winter, 
but soon separate in spring as the bud enlarges. 

The third whorl consists of broadly triangular cuspidate scales, 
slightly carinate towards the apex, which is the only portion 
exposed in winter, the rest being green and enlarging in spring. 
The scales of the fourth wdiorl are ovate, obtuse, obtusely carinate, 
green, glabrous, and greatly increase in size before the expansion 
of the bud. 

The scales of the fifth whorl arc oblong-lanceolate, subacute^., 
obtusely carinate, somewhat narrowed at tlic base, and thinly 
c*overed with a mealy, glandular pubescence. 

Tlie sixth wliorl consisted of ovate, obtime, entire, peti<»late, 
])enninerved leaves as long as the bud, with ascending nerves, 
and thinly covered with mealy, glandular pubesecnco. The 
change irom scales to leaves is very abrupt, tbc most marked 
features being the petioles, the strongly marked venation (of 
which a trace could be detected in the fifth whorl of scales), and 
the membrauous portion of the lamina being red. 

The seventh whorl or second set of leaves, and every succeecl- 
ing one up to the twelfth or more, w’ere successively much smaller 
and colourless, hut otherwise similar to the first set of leaves. 
Though the largest in bud the latter do not, as a rule, get very 
large compared with succeeding leaves. 
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The above description was taken I’rom a medium-sized lateral 
bud. OtlierB show some variation in tbe number of wborls 
of scales previous to the true leaves; and there is also some 
variation in shape, but only of minor importance. I did not 
detect the three-]obed character to be seen in the very largest of 
the adult leaves. The lobes seem to develop after the leaves 
attain some size. 

In Tecoma grandiflora^ Delaun., the petiole is semiterete, 
grooved above, dilated at the base, and connected at the base by 
a slightly elevated ridge, which is (urnished with a fringe of hairs, 
readily becoming disarticulated. 

Terminal bud in the i-esting stage covered by about four de¬ 
cussating pairs of broadly triangular scales, which evidently con¬ 
sist of a reduced leaf; all are more or less pointed, but the inner 
ones elongate considerably upon the resumption of growth, and 
their points are more or less furnished with teeth or serratures 
foreshadowing the leaflets of the perfectly developed leaves. 
The leaves of the growing bud are compactly folded face to face, 
so that the midrib and the secondary ones or midribs of the 
leaflets are the first portions to become exposed. The leaf, 
as a whole, attains a large size before the leaflets unfold. 

Axillary buds are sheltered by the broad petioles, by a fringe 
of hairs in front of the latter, and by their own scales. 

The use of the fringe of hairs connecting the base of the 
leaflets, and also the base of petioles, is not very obvious. They 
may render additional protection in the bud stage. 

The buds are covered by every three leaves of a whorl in 
succession. 

Fhjllartliron comoreme^'Boy (iigs. 38,39).—Leaves verticillate, 
in whorls of tliree, the whorls decussating, linear, consisting of 
two to live joints, coriaceous, glabrous, narrowed to tbe base, 
sessile, much thic'keiied at the insertion. Each joint is widest at 
the apex, where it is rather deeply emarginate to receive the in- 
sertion of the joint next above it, and which is narrowed and 
founded at the base. The whole leaf is therefore very much 
constricted at each articulation, and looks like a compound leaf 
reduced to a winged midrib. 

The stem is triangular, with very short intern odes ; the angles 
of each internode alternate with those above and below them, 
dependent upon the insertion of the whorls of leaves. 

The terminal bud, even in the growing stage, is triangular and 
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entirely covered by every tliree leaves in siieeessioii. The auglcH 
of tlie bud alternate with eacli succeeding wliorl of leaves« Tlii^ 

Fkr. . 11 ). 


A 



Fig. 38. 


^ I 'i 



Phyllarthron conumm .sv. 

38. Bud just commencing to elongate, x 4. 

Ill, young leaves still in theiv sub- 
conduplicate stage; td), terminal bud ; 
a.h, axillary bud ; s, scar of fallen leaf. 

39. Full-grown leaf. nat. size. 


latter ijx tlie bud arc very narrowly linear, grooved along the 
centre, juid consist of a very strong midrib with narrow slightly 
incurved margin, and the articulations are scarcely (iisceraible. 

The axillary buds are small, iiicon.S{)icuous, covered with what 
apparently would remain in the condition of scales if the buds 
were to resume growth, and nestling in the axils of the dilated 
base of the leaf. They seldom develop unless the terminal bud 
is destroyed, accidentally or otherwise. 


MxOPOEIKEiE. 

The Myoporinese are exstipulate. 

Myo^orwm tuheroulatum^ B. Br.—The terminal bud consists of 
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numerous leaves convolute round one anotlier and exuding a 
resinous fluid, by which they are rendered viscid or gummy. 
The outermost leaf would cover the whole of the upper part of 
the hud, hut only two-tlurds of it below the midtlle; a second 
leaf covers the greater portion of that left exposed by the first; 
and the three succeeding ones show their petiole or a portion of 
it only. Therefore, although one leaf covers the greater part of 
the long tapering hud, five are necessary to completely cover it. * 

Axillary buds arise in the axils of leaves that are still quite 
young. They are then covered by the petiole, which is more or 
less erect at this stage. The first leaves, like the rest, are 
glandular and gummy, and must afford a cousiderable amount of 
protection. 

YEUBENACEiE. 

The Yerbenacet'B are exstipulate. 

Cltliarexylum quadrangular Jacq. (fig. 40).—The axillary buds 
are completely covered by the concave and tongued pedestal. 



ax 

Cifharewyhim quad>7angularei nat. size, 
axis of shoot ■with, portions of a pair of leaves, 11 \ a, a, articulation 
of the leaves above persistent sheathing pedestals, one of which, p, k 
slightly opened to show the axillary bnd it covers. 
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The terminal bud in the growing state consisting of loaves 
partly coiidiiplieate or folded along the middle, then involute at 
the margins and placed face to face, but not overlapping or 
interlocking with one aiiotbor. They attain soino size before" 
expanding, and each pair covers the next younger pair. 

PED/LT>TNEiE. 

• Oraniolaria annua, Linn.—The terminal bud emerges from 
between the bases of the youngest expanded pair of leaves. 
Each succeeding pair of leaves covers tbe next younger pair 
completely while in bud. The edges of the younger leaves lie 
in tbe channel of the midrib of the older ones. 

Tbe axillary buds in tbe younger stages are protected by the 
thick petiole, by glandular hairs, and more or less by the leaves 
above them, while the petiole is yet short. 

PnYTOLACCACEiE, 

Mivina I^visJAmi .—Leaves alternate,petiolate, ovate or oblong- 
ovate, finely downy on the midrib and principal nerves, but 
particularly so beneath; petiole grooved above, slightly dilated 
at tbe base, with a depression or cavity there, narrowly margined, 
with the margins decurrent upon the stems, forming slightly 
elevated ridges. The ‘G-enera Plantariim’ describes the stipules 
as minute and caducous, but tbe only organs ]) 0 '«scsse(;l by the 
plant and comparable to stipules are two or more conduplicate 
leaves of iinequad size, and having the primary lateral nerves 
quite apparent. They are situated in front of the petiole a-nd 
close to the sides of tlie axilhiiy hud, of wbicli tliey a,rc tlie first 
two hiaves, seemingly opposite by the internodes not being 
developed, but cvi<Icntly alterna,t(g judging by tlieir unc(|u;il 
development. 

The terminal bud eonsists of numerous conduplicato leaves, 
sheltering one another to some extent. 

The axillary buds arise close to tbe apex of the stem while the 
leaves in whose axils they occur are quite young; at this stage^, 
they are slieltercd in the groove of the petiole and tliat of tbe 
stem, and later on receive protection for a short time from the 
first two leaves which they develop. 

Bivina lutea, hort.—Leaves broadly ovate, and all parts of 
them, including the petioles as well as the stems, densely downy. 
This dowmy condition helps to protect both terminal and axillary 
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buds. Tlie specimen examined did not show any leaves developed 
from the base of axillary buds and resembling stipules, as in 
, B. Imvis, but that may be dependent upon a certain stage of 
growth. 

Bivlna purpurascens^ Sclirad.—The terminal bud in the gi^ovriiig 
stage consists of numerous conduplicate leaves, closely crowded 
together, but not enclosing one another; the older shelter the 
younger. These leaves attain a considerable size before unfolding; 
and as they open the edges become involute and continue in this 
couditioii for some time while the leaf is enlarging. 

The axillary buds are protected in their early stages by an 
ovate or triangular, fleshy, deep green process that is intrapetiolar, 
inserted at the very base of the petiole, hut to all appearance 
belonging to the axillary hud itself. This organ is convex on 
the face next the petiole and flattened against the axillary bud. 
It arises while still within the leaves of the terminal bud and for 
some time completely covers the axillary one. The first two 
leaves of the latter develop almost simultaneously, hut one is 
3 *eally slightly in advance of the other and ultimately becomes 
distinctly alternate. These leaves are conduplicate and at first 
appear like stipules, but finally reach perfect development. 

Bivina humilis^ Linn.—The leaves are smaller than in the pre¬ 
ceding species, densely and conspicuously pubescent, so that the 
young leaves, particularly while in bud, must derive benefit from 
the additional protection. 

The iotra]3etio1ar scale is well developed from an early stage 
onward and is deep olive at first, becoming pale brown after 
a time. As in the preceding species, the scales develop into 
leaves. 

The terminal bud is protected by the densely downy covering of 
the under surface of the three to five exposed leaves during the 
progress of growth, and partly also by the axillary buds. 

The axillary bud consists entirely of fleshy, undeveloped leaves, 
wuli advanced even while the terminal one is only in the progress 
of development. A transverse section through the apex of this 
fleshy bud shows (1) one large leaf that is merely an undiffer¬ 
entiated midrib or petiole, and (2) the tip of another that is less 
than a quarter of the size of the first. Another section lower 
down shows four or five leaves in situ^ all of different sizes and 
consisting of a reniform midrib, the aides of the sinus corre¬ 
sponding to the commencement of the parenchymatous and 
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membranous portion of tlie ]enf. Still lower clown, the section, 
shows differentiated tissues of an axial nature. 

Clearly, then, there are no stipules, and the flesliy prol--ul)eranct^ 
ill front of each Icaf-stalk is the first leaf of an auxiliary shoot. 

jPetiveria alUacea^ Linn.—The stipules arc small, lleshj, erect, 
Biibuliite, flattened on the inner face, obtusely keelcai on tbe 
back, drying up and falling with or slightly before tlie leaves, 
and, like tbe latter, in due succession. They are perfectly free 
and lie in front of the petiole in their early stages, hut after¬ 
wards spread at right angles to the axis or nearly so. 

The terminal hud is protected hy the oldest not yet expanded 
leaf, which folds over it, protecting all hnt tlie midrib of the 
second loaf. AW are sessile or subs ess ile at this stage and downy 
on the back. Tbe erect petioles of the younger expanded leaves 
also a.fford some ]:)rotection. 

Axillary buds protected by the ascending or erect petioles, and 
in their early stages more particularly by tbe stipules, which ai‘e 
inserted at their base, folded over them in front of the ]')Ctioles, 
and filling the space between tbe latter and tlie axis, fli’lie first 
leaves of tbe axillary shoots are very hairy and also fiiriiishetl 
with stipules. 

PoLTGONACEiE. 

Mnehlenheelcia v::rians, Meissn. (fig. 4d).—The stipules are 
in the form of membranous ocrem, cylindrical in form, closely 
investing the axis, truncate, and entire. 

The terminal bud consists of a number of leaves closely 
invested by tbe ocrcate stipules. 


Fig. 41. 



Mmhlenheckia variam, nat. size. 

Apex of growing shoot. 11, leaves revolute at. the uiargin, and yet miexpantled ; 
sf, sf', stipules, shaded and striated. 
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PlPEEACE^. 

Peperomia trinerms^ Euiz & Pav.—The temunai bud consists 
of subsessile and sessile, convolute leaves, the outtr of which 
covers two-thirds of all the younger members; the next younger 
leaf covers all the rest. The leaves attain some size before they 
unroll. 

The axillary buds are very small the first year they are formed 
and nestle in the concavity of the pedestal. They do not, as a 
rule, elongate the first season, and often not at all. 

EuPUORBIACEiE. 

JatropJia podagrica^ Hook.—Leaves altexmate, potiolate, stipu¬ 
late, peltate at the base, shallowly 3-5-lobed, glabrous; petiole 
terete, slightly and very gradually thickened at the base, glabrous. 

Stipules inserted at the very base of the petiole aud partly on 
the stem, much branched, and fleshy, with terete pale green 
hranebes, tipped with deeper green glands, ultimately woody, 
spiny, and persisting on the short, stout, fleshy stems long after 
the leaves have fallen. Their function in their later stages is 
evidently meant to afford some protection, against animals. The 
species is a native of Santa Martha, and would appear to be 
subject to periods of prolonged drought judging from the fleshy 
character of the stem. 

^hgllanihus montanus^ Sw.—Leaves alternate, distichous, small, 
bract-like, subulate, acuminate, sessile, deep brown, dry, mem¬ 
branous, persistent. They are inserted on the edges of somewhat 
flattened branches and also at much shorter intervals upon the 
edges of linear-lanceolate, deep green, and shining hranchlets, 
simulating true leaves. These cladophylla are much flattened 
and thin for hranchlets, but are leathery wdth numerous 
ascending, slender nerves, and hear the flowers in the axils 
of the reduced or modified and bract-like leaves. 

The stipules are very similar in size, form, and texture to the 
leaves, and equally persistent. 

The terminal hud is ovate, flattened, small, and covered by an 
imbricating mass of leaves and stipules. 

The axillary buds are protected in their early stages by the 
leaves and stipules. Those on the flattened leaf-like hranchlets 
are very much smaller than the terminal ones, but otherwise 
similar, 

DINN. JOUEN.—BOTANV, VOL. XXXIII. S 
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Ubticackje. 

IThmts oampesiris^ Linn. (Common Elm).—Tlio buds (tig. 42) 
of tlic Eriglisli Elm a.rc oval in form. The scales are arranged 
alternately and disticlioiisly, and consist of stipiilos. Eacdi of tbe 
outer scales consists of a pair of connate stipules. 


Figs. 42-55. 



42. 45, 44. 45. 46. 47. 4S. 45. 



Ulmus campedri^. 

42. Terminal bud, showing seven scales. 

43. The first scale. 44. The second scale. 

45. The third scale. 46. The fourth scale. 

47. The fifth scale. 48. The sixth sciilo. 

4f). The seventh scale. 50. The eighth scale. 

.^>1. The nintli scale, showing fusion, which is umisual. 

52. o.d, outer stipule with a portion removed to show the leaf, I, wldeli 

comes TKJxi in order; i.d^ inner stipule. 

53. e.,s/, Ollier stipule; I, leaf; iM, inner stipule. All arc separaiod to show 

outline. 

.54. <}.st, outer .stipule; I, leaf; td., inner stipule. 

55, oM^ stipule ; /, leaf; i.d^ inner stipule. 

The outer four ^stipnlar sealea are corhiceouH, dark brown, 
brittle, more or hm ciliate towarclB t,bp apex, and in tb,c‘, caH(‘. of 
terminal buds serially continuous with those of the previous year. 
Owing to their being connate, however, the single piece occupies 
the position of the leaf which, if present, wmuldho between them. 
These four scales do not elongate in spring, being practically 
dead; they usually split at the apex into four or live teeth. 

The first scale (fig. 43) is widely triangular and gonerallj 
acutely cuspidate. The second (fig. 44) is nearly orbicular, 
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deeply concave, and covering a considerable portion of tbe bud. 
The third (fig. 45), fourth (fig. 46), and fifth (fig. 47) are more 
"oblong, gradually longer,' each covering a large portion of the 
bud and overlapping the scale next above them. The fifth is 
more membranous and pubescent, remains alive during winter, 
and elongates on the resumption of growth in spring. It is 
strongly or copiously ciliate, but particularly above the middle.^ 
The sixth (fig. 48) is longer, but otherwise similar. 

The seventh scale (fig. 49) in an average bud is the longest, 
covers about j of the bud, and being folded over or round the 
top of the bud, ail the scales that follow are slightly shorter. 
The eighth (fig. 50) is more narrowed at the base. All these 
scales from the fifth onwards are furnished wdtli longitudinal 
slender veins, rimiiing almost parallel from base to apex. 

The ninth scale (fig. 51), in the bud from which the sketches 
were made, was divided halfway down, one lobe overlapping 
the other. Each half was furnished with a distinct midrib, witb 
a few more slender ones proceeding from it. Here we have 
evidence of tbeae scales being made up of two stipules. Other 
buds I examined contained several divided scales. 

The tenth node of the same bud bore two perfectly distinct, 
broad, oblong stipules, with a leaf between them (fig, 52). Other 
buds I examined showed that the fifth or often the seventh scale 
had reached this stage; so that individual buds vary according to 
size, vigour, and other circumstances. The stipules have a midrib 
and overlap one another. All the leaves are conduplicate, alter¬ 
nate, and distichous; and as they lie against the sides of the axis 
with their edges to the sky, it follows that when figured on a fiat 
surface their edges appear to be turned in opposite directions at 
each alternate leaf. Tbis is due to their distichous arrangement. 

The eleventh pair of stipules (fig. 53) in the same bud were 
very unequal, the outer being the larger, oblong, and having the 
edges of the leaf lying beneath it as usual. The inner stipule 
was oblong-subulate. The twelfth pair (fig. 54) w'cre also un¬ 
equal, the larger one being oblong-lanceolate and the smaller 
linear. The leaf equalled its stipules in length. The thirteenth 
pair (fig. 55) and the fourteenth were unequal in length and 
width, but both linear. The leaves of these two were longer 
than their stipules, but the slender apex is sometimes, at least, 
crumpled up beneath the apex of the stipule. 

The larger of the twm stipules of each leaf lies on the upper- 

s 2 
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side of tfie brandies or shoots bearing them. ^Flie IcHa.voB are all 
eondiiplitiate in Innl, acuniimate, and ponriinerved, <*l(Ksely 

jippi^oxiiiiatc nerves in the biuL The two lialvt^.s of Ibc^ leaf Jiriv 
iiuequiil, but this is scareeiy diBcemiblo in biui. Tlu'i broader 
iijilf lies next the axis, as in the Liino. 

The leaves of the Elm are in two ranks, and the scales follow 
tlie same plan. 

JSfow if the stipules w^ere not connate, they would be hi four 
]‘aoks as in the Beech, two i^anks on each side of the stem, 
xvliercas there is actually only one rank on each side of the stem 
—that is, two ranks in all. 

As the leaves come out the shoot curves down, and the stipules 
fo!‘m, arched hoods over the young leaves. They are often bright 
pink and very pretty. 

Ifkmis montana^ With. (Wyeh Elm).—The exposed parts of the 
outer scales are dark brown, the covered portion much paler. They 
are, as a rule, more or less notched at the end. The inner ones 
pass gradually into pink, greyish green at the base. The young 
bud (PL 14. fig. 1) is in a line with the hranchlet, but as it expands it 
turns downw'ards and hangs at right angles to it (PL 14. figs. 2,3,4). 
When the young shoot has reached the stage shown in fig. 3, aiiy 
slight touch is sufficient to detach the outer scales. A few days 
Liter the pink scales also begin to wither and fall ofL The leaves 
then rise up again and assume their permanent position. 

Iltmuhts Lupulus^ Linn, (the Hop).-—The 8ti])iiles (fig. 5G) are 
eouna-to in one interpetiolar piece, each, half of wliicli be'longH to 
difi'erent leaves of the pair at the node. 

Mem pimila^ Linn- (syn. JL repetis^ hori.).—Leaves alterirai-f^ 
ajid distichous on the juvenile form of tlio plant, ol)lit|ii(ily (Cor¬ 
date, obtuse, slightly scabr<.)us, pcdiiolate, stipulate. Tlicy (duvnge 
ill the flowering stage of the plant, becoming very leathery iuul 
densely netted. The early stages are creeping, the flowering siage 
is self-supporting, as i,n Hedera Ilelw, Petiole short, terete, 
slightly grooved above, not dilated at the base, tliinly pubescent. 

Stipules linear, acuminate, free, inserted all round the axis, but 
wider than their base and overlapping one another, enclosing the 
terminal bud, pale green or colourless, soon becoming pale brown, 
persistent or very tardily deciduous. They remain erect, each 
being concave and enclosing about half of the stem. 
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The terminal hud is protected hj each pair of stipules in 
succession. 

The axillary buds are protected in their earlier stages by the 
persistent stipules. 

Fig, 56. 



Humuhis LupuUiSf X 3. 

Fiha grmitlis, "Wedd,—^The stipules are cordate, obtuse, red 
at first, then pale green, tinted with red along the middle, 
membranous, colonriess at the margins, sessile, and completely 
surrounding the axis, tmtil the latter thickens considerably, 
intrapetiolar and connate, persisting for some time. They 
measure cm. wide and 1*4-“1*8 cm. long. 

The terminal bud is covered by the stipules of the last developed 
pair of leaves; at this stage the stipules are nearly orbicular, 
erect, and face to face. The first op oldest pair of leaves enclosed 
by them are conduplicate, slightly interlocking by their edges or 
eqiiitant, a,nd occupy but a small portion of the space enclosed 
by the stipules. 

The axillary buds lie inside the erect base of the stipules. 
They long remain quite small and more or less completely 
covered. They comparatively seldom elongate into shoots, the 
latter being relatively few to a plant. 

Filea museom^ Lindl.—The terminal bud consists of a pair of 
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leave?, face to face, and covering all the younger member?. Tliey 
iiufoM, wlieii about half-grown, and meanwhile the next pair i? of 
s:iorrie The intornodeB are very Bhori, bo that Iavo or i.hrcx*; 

pairs come close up to the teriiunal bud and afford some slK)li;oi\ 
The axillary biids are developed in the axil of almost evecy leaf 
iuid sheltered in the groove 4>ii the' face of the pedestal in their 
early stages, 

• TTie plant is slender, of delicate texture, and evidently adapted 
for growing in moist shady places, where it would be natuixillj 
protected from radiation. The small size and crowded state of 
the leaves would seem to explain the absence of stipules, as they 
shelter one another. Those of P. grandu are probably 50-100 
times larger. 

PLATANACEiE. 

As an illustratio.n of the careful and effectual protection of the 
young leaves in the bud, there is no better illustration than that 
of the Plane, Platanus orientalis, Linn.^ 

Pig. 57 represents the terminal bud of the leading shoots aud 


Figs. 57-62. 



58 50 (>0 (U Ut> 

P/<xta)ititi oruutalis. 


57. Wiiiter-bud, iiat.. size ; .sf, outer or first. Bfcipular seale, entire. 

5'9. 80 (;ond stipuliir aealc, glandular and slightly hairy, entire. 

515. ,s'/, third stipular scale, very hairy, with a iniiiut;© opening at tlie apex. 

515, .sf, fourth stipular scale, very hairy, open at the apex ; /, Ujo first had”. 

61. .s/, fifth stipular scale, now much shorter than tlio bud and open at tlio 

top, showing an inllorescence, /; the second loaf, whicli ig slightly 

flvo-lobed, 

62. st, Sixth stipular sheath, now reduced to a narrow rim, hairy, and here 

spread open ; the third leaf, which is fivo-lobed, with the two small 
lobes folded on the back of the leaf. 


* Brief but excellent descriptions of the buds of this and the following 
species have been given by Henry, in Nov. Act Nat. Our. xviii. (183G) pp. 

534. ' ■ ' . ■ • . 
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also of tlie lateral spurs or short twiglets covered with a conical, 
ribbed, glabrous, red cap, consisting of stipules that are connate 
to the very apex; the latter is slightly lateral and all the ribs or 
veins terminate there. 

Eig. 58. Inside the first comes a second cap, thinly hairy? 
dotted with dark glands and completely covered with a viscid, 
resinous secretion, the veins terminate at the apex. 

Eig. 59. The third cap is also entire, hut densely covered with 
glossy rich hrowu hairs; the latter have 3-6 very short, spreading 
branches at the very base, and consist of 2-6 joints, resembling 
a bamboo or fishing-rod, the joints becoming more slender 
towards the apex. The cap secretes a resinous substance which 
affords an additional protection. 

Fig. 60. The fourth cap is shorter, widely open at the apex, 
and provided with an ovate leaf at its base externally; both cap 
and leaf covered with brown hairs. 

Eig. 61. The fifth, sixth (fig. 62), seventh, and eighth, more or 
fe^ver, show a leaf with the free portion of the stipules forming 
auricles, and the connate portion forming a short cylindrical 
sheath. 

Inside the above in all the large buds comes a spike of heads 
or clusters of fruits, the heads so arranged as to form a conical 
mass inside of the various caps and short cylinders formed by the 
stipules. 

The mode of development of the woody fibres has been well de¬ 
scribed by Colomb(Ann. Sci. Hat., Bot. ser.TIII. vi. 1887, p. 56). 

CuPULTEERiE. 

Ahius glutinosa^ Medic.—The winter-buds of the common 
Alder are protected by stipules, the outer of which are more or 
less hardened or coriaceous and brown. The terminal bud is 
generally protected by two of these hardened scales, about equal 
ill size. The lateral buds (bg. 63) are generally protected by an 
outer scale (fig. 64)? which covers about three-fourths of the bud, 
and seems to consist of two stipules, inserted right and left of 
the fallen leaf of the main axis, and connate by the edges lying 
between the bud and the axis. Sometimes there are two outer 
scales to the lateral buds, particularly the shorter ones. These 
scales sometimes become emarginate or bifid during the expansion 
of the bud; and here again the shorter ones are most liable to 
rupture. The outer scales of the long buds are more or less 
denticulate at the apex, but seldom become fissured, as they 
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little }niidra,Tice to tlie expanding bud. The outer scale coriHisis 
of a pair of (‘/mriate stipules, not leaves. 

Tlic Ollier scale', (fig. Gt) has no leaf in eonnec;tioii witli it. 



Alnus {jfluiinosa, X S. 

63. Portion of shoot bearing a lateral bud ; o.s, outer scale ; s,s, second scale, 
that is, the outer one of a pair of stipules. 
f>4. Outer scale of winter-bud. 

Of). o.8f outer, and i.s, inner stipule of the first distinct pair; I, their loaf, 
flattened out like the stipules. 

Of), o.st, outer, and i.st, inner stipule of the second distinct pair ; thoir leaf. 
67. CKst, outer, and iM, inner stipule of tlic third distinct pair ; their leaf. 


Tlio second pair of Btipnlew (fig. (55) of tlio more typical lateral 
biuk are free, unequal, imbrica.it% a.nd coTnplet.cfly c(>ver iheir 
own leaf and all the ymniger iricwberH of the bad. The outer 
Bilpiile of tliis Beeond pair m ovatci, more or JciHB cxpOHCsd along 
the middle and at the apex, wlncb h curved, the exposed portiooH 
being more coriacjcons than the rcBt. Tldie inner oi‘ the two ih 
half-ovate, pale green, and membranonB. lloth arc traverBcx! 
longitudinally by slender parallel nerves. The leaf in conncctioTi 
with the second pair is lanceolate-oblong, acute, serrate, glandular, 
and plicate along the course of the ascending nerves. It is more 
or less folded over the younger members of tbe bud. All the 
leaves and stipules are glued together by a viscid, resinous, 
fragrant gum, secreted by glands. 
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The third pair of stipules (fig. 66) are slightly unequal, narrowly 
ovate or lanceolate, membranous, and more faintly nerved than 
the previous pair. The outer stipule envelops about two-thirds 
of the bud, including its fellow stipule and the leaf. The latter 
is ovate-elliptic and folded over the younger members of the bud 
as a rule. The fourth pair of stipules and their leaf (fig. 67) are 
sometimes very similar to the preceding set, sometimes very much 
smaller. This difference is apparently due to the relative vigour 
of the axis bearing them. 

The descriptions and sketches were made from buds just 
bursting, about tbe middle of April. 

Betula alba,, Linn.—The winter-bud as it appears about 
the beginning of April is ovoid-oblong, obtuse, glabrous, or 
having a few cilia at the margins of the scales, and deep brown. 
The scales are in pairs, and consist really of stipules. The outer 
two or three pairs have no leaves, and one or two of the pairs 
are coriaceous. 

The first pair are slightly unequal in length, and do not overlap 
at any point nor surround the whole of the bud, being situated 
partly on one side. The second pair, when partly spread out, are 
almost semiorbicular, rounded at the apex, and slightly unequal 
in length, tbe inner one being the longer and overlapped at the 
base by its fellow at both edges. They cover a considerable 
portion of tbe bud, owing to their width. The third pair are 
as long as the bud, covering the whole of the younger members and 
overlapping at their edges. They are more membranous than either 
of the one or two preceding pairs, and are more or less furnished 
with a viscid gum. They are also slightly narrowed at the base. 

The fourth pair are more decidedly boat-shaped than the 
previous one, but are still imbricate. 

The first leaf occurs in connection with the third or fourth pair 
of stipules, but entirely inside of and covered by them. It is 
rhomboid, acute, shortly petiolate, serrate, penni-nerved, with 
ascending nerves, thinly pubescent, glandular and viscid in bud, 
and concave. 

The fifth pair are somewhat smaller than the fourth, but 
otherwise similar, as is their leaf. Its form is doubtless due to 
the abrupt arrest of the younger members of tbe bud; for the 
fourth and fifth pair of stipules, together with the first and second 
leaves belonging to them respectively, are greatly in advance of 
those that follow. The sixth pair of stipules and the younger 
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members of tbe bud thcj enclose will show a rejiaoii for ifii^ 
second loal being pari;ly involute, so as io occupy the spacen 

The torniinal bud oi: adult treiss, and generally ojic or two 
of the lateral ones close to it, consist of a few pairs oi: very 
small scales enclosing a male catkin, whicli bursts into growth 
w^eeks before tlie other buds. Below these the lateral buds are 
similar to that described, but they contain only two leaves as a 
rule, and a female catkin which tenninatos the axis of the bud. 
Lower down the same shoots we meet with leafy or wood-buds, 
ill contradistiiictiou to llower-buds. On other parts of the same 
tree, however, k afy buds may, and do, occur anywlici’e. 

Fagus sghadca, Linn.—The bud of the Beecdi (PL 15 ; and figs. 
G8~78) is elongated, spindle-shaped, IHl' hicb in length ; on the 
outside are eight closely imbricating rows of stipules arranged 
apparently in opposite decussate pair's, 1 say apparently, because, 
as the leaves are alternate, it is possible that those stipules are 
really alternate, though so compressed as to appear to be 
opposite. 

The first pair (dg. 69) are small, triangular, and pointed. The 
five ibllowing are also triangular, each rather larger than the 
preceding and more convolute, till each almost encloses the whole 
upper part of the bud. The lower ones are brown and coriaceous ; 
the upper membranous, and furnished with numerous straight, 
longitudinal, parallel, slender veins from the base to the apex. 
The covered parts are white, tlie exposed brown. The upper ones 
are ciliated witli long, recurved, silvery or satiny hairs. T1 k\)^ 
are sometimes a brilliant pink or rose-colour, but less ofinii than, 
those of the Hornbeam. Tlie fifth ami sixth pairs (fig. 70) ans 
ciliate with short hairs, and rolled round a considerable part of 
the bud. 

ITse seventh pair are half as long as the bud, but otherwise like 
the sixth; the eighth pair two-thirds as long as tlic bud; the ninth 
nearly as long as tlie bud, with, silky hairs directed downwards, 
and the outer one of the two distinctly overlaps the inner, 'file 
tenth pair are as long as the bud and each is convolute, so as to 
cover iiine-tonths of the bud or even more. The olevcsnth pair 
(fig. 71) are similar, and almost meet at their edges. These 
deven pairs of stipules show no traces of a leaf. 

Big. 72 represents a bud after the removal of the first eleven 
pairs of stipules. 

About the twelfth pair there is a material change; they (fig. 73) 



Figs. 68-78. 



The Beech i^Fayua aylvatiaa). 


68 . Winter-bud. Glh First or lowest pair of stipules. 

70. Sixth pair of stipules overlapping at the corners. 

71. Eleventh pair of stipules, showing how one is rolled withf.i the other; I, 

position where the leaf should be though it is yet absent; 71 transverse 
section of the stipules, showing the extent to which they overlap. 

72. The bud after eleven pairs of stipules have been removed ; the first leaf; 

st, st, the twelfth pair of stipules; e, e, the edges of the outer one of the 
twelfth pair. 

73. st, the twelfth pair of stipules flattened out; I, the first leaf belonging 
to the same. 

74. st, st, the thirteenth pair of stipules; I, the second leaf. 

76. st, st, the fourteenth pair of stipules ; I, the third leaf. 

76. st, the only stipule of the fifteenth pair discernible in this bud; I, the 

foui'th leaf. 

77. J^o stipule discernible in the bud examined; I, the fifth and last leaf 

discernible, occupying the centre of the bud. 

78. Junction of the wood of two seasons’ growth; so.si., scars of the outer 

eleven pairs of stipules that covered the winter-bud and which were 
unaccompanied by leaves. . 








246 


SIE JOHN LTTBBOCK ON 


are sms^llcr and Iwwcalcaf; tliiB is iiboxit oiie-tliird as loii" as 
its stipules, coiieave oh the inner faee, a.nd pliejxte aiioiig 
r-oiirse of ihe a,seeri(ii!ig hitera-l iiervcH. 

The tliiri/ceni/h pair of stipules (fig. 74) are rather ‘iiarrow<n\ 
especiaJiy at ihe ’base. The leaf is about Iialf as long as tlu** 
stipules. 

The foiirteeiitli pair (fig. 75) are waxicb Hinaller, tliiniic-r, 
ma/iTOwer, and unequal; the inner one being the smahcr. The 
leaf is three-fourths as long a-s its stipules. 

The leaf (fig. 76) belonging to the fifteenth pair was longer 
and more bulky than the stipule. 

The next leaf (fig. 77) is large, deeply coneave, or rolled into a 
((‘ylinder, occupying the centre of the bud, and densely covered 
with silky hairs on both surfaces, but particularly on the back, 
as are all the others. 

The above description may be regarded as giving the averages 
<(*()mposition of the winter or resting bud of the Beech. Larger 
i)uds lia,ve a greater number of leaves and stipules; smaller buds 
fewer. Stronger shoots on vigorous young trees have more 
leaves,, though the inner ones are very small or but slightly 
developed in winter. 

If the shoot is examined the sears where the stipules were 
inserted may be seen, forming rings (figs. 78, 79) round the base 
of each annual shoot. The shoot elongates considerably betwe<u'i 
the leaves, but not between the stipules, so thab the stipular 
rings remain close together; these are very persistent, and ca.n 
be traced for yc3ars. 

The long, narrowg brown stipules of the bud arc throw’u oil' 
mdien the leaves expa-nd, and may ho found in large num'bci*H 
under the trees. The k»rminal hud is straight; ihc lower oiu^.s 
stand out from and curve towards the twig. Bcvl’orc's unfolding 
they tend to turn upwards, hut afterwards bend down (Ifi. 15. 
figs. 2-6), as in, the Elm &c. The leaves are pl.i(*4itc. 

The flowering-buds (Pi. 15. fig. 7) arc much thick(w ihan iho 
c)thei«. 

Oarpinm ^Betulus^ Linn. (PI. 12. figs. 4 & 5).—The bud of the 
Hornbeam ha,s at the base about half a dozen ♦ very Hinall dark 
scales, then two, pale at the base and brown above, rounded at 
ilie apex, and sometimes with twm points, then two or three 
coloured like the preceding, but pointed; then follows the pair 
enclosing the first leaf. After these the stipules become longer, 
^ I cjoiikl not determine tbe exact number, as two or three had fallen. 
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more liairy, and more rounded at the end, the brown part becomes 
shorter, and after one or two days disappears altogether; they 
are fringed with hairs. As the stipules expand the shoot tarns 
down, so that the leaves hang towards the ground. 


Fi^s. 79 & 80. 




80. Corylm Aucllana^ 


X2. 


Corylus Avellana, Litm.^—The bud of the Hazel-nut (fig. 80) 
is protected by stipules which gradually increase in size. The 
first four pairs are without leaves. The fifth have a well-formed 
leaf. The second pair and following stipules are fringed with 
line hairs round the edge. The stem and petioles have two 
kinds of hairs:—1, fine, silky, white, and more or less adpressed; 
and 2, reddish, upright, glandular, hairs. The young shoot bends 
«.>ver downwards for protection from cold. The leaves are con- 
duplicate. The stipules are often beautifully pink. 

Castaneavesoa^ Gaertn. (Spanish Chestnut).—The scales which 
protect the bud of the Spanish Chestnut (figs. "81 & 82) axe, I 
believe, connate stipules; this is indicated by their being fre¬ 
quently indented at the apex. The outer one is dry and brown- 
The second scale is longer and greener. Its true character is 
shown not only by the indentation at the summit, but by the 
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presence of a nidimentarj bud at Ibe base, wliicb is siiiiaied, not 
'at tbe Bide as it 'would be if the scale \v<vr<; a single st.ipiile, biii 
■(iig. 82) opposite tbe centre. 


Figs. 81 &82. 



Spanish Chofltiuit 

Tbe following pairs are separate, bairj^ and about aa long a»s 
tbeir leaf. Tbe next leaf and its stipvilea similar, Tb(!> lifib 
/pair of stipules arc? narrower and rather shorter tluwi thesir leaf. 
The following stipules become (|uito narrow. The Ic'aves are 
.conduplicate. 

Oak, Quereus pedunGulata^ Ehrh.—The buds of the Oak 
are even more complicated than those already described; they 
(figs. 104 & 105) are a rich brown, and make a beautiful eontrasi 
with the greyish-black of the stems. They are short and conical 
and the colour, together with the arrangement of the scales, gives 
them a curious similarity to a miniature cone of a pine. 

The buds differ considerably in size, but are comparatively 
.s'hort, broadest above tbe base but somewhat below the middle, 
cornered with dry brown stipules, arranged in five imbricating 
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rows. The buds are slightly pentangular, each of the five angles 
being made up of one stipule from each of two coiitiimoiis and 
successive pairs. The pentangular character of the bud is due 
to the leaves being on the f plan of arrangement. 

Figa. 83-103. 


(a AA AA OCI /CO 03 OQ 

33 34 65 86 87 88 89 90 91 
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Quercus fadmoiUata. 

83-102. Pairs of stipules forming the scales of the winter-bud, sketched in the 
first week of May; some of them had small lateral buds between them, 
but no leaf; the bud had resumed growth, was oblong, and 16*5 mm. 
in length. 

103. X2. St, stipules; I, leaf, conduplicate in bud, but not likely to attain 
any great size if it bad been allowed to develop. 

97-103. Stipules which had elongated when growth was resumed in spring. 

W.B. The hud sketched was a large lateral one, and the leaves would be 
aggregated at the apex of the shoot when the latter is full-grown. 

The first two pairs (figs. 83 & 84) have a slender point, wdiichis 
often broken off in winter. The next two are also pointed; the 
next ones are rounded and short; those following more and more 
elongated, and ovate, membranous except at the base, strongly 
ciliate or hairy at the margins, and densely hairy at the base on 
the inner face. The number of leafless stipules differs in different 
buds, but there are sometimes more than 40, or 20 pairs, before 
those containing the first leaf. Pigs. 83-103 represent the series 
in a single bud. The first leaves are small, and often bent and 
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(‘.ruwiplexl from not liaving room to oxtetul eitlior loiigifcudinailj 
or laterallj. They arc ol)ovate, v(jry nliortly p{‘tiolate, with two 
and tliriicj or three and four lateral lobcH, witti a i.eniiinal 
one, and are grciciunh yellow, glahroua with. i.hc^. exeepi/ion, of 
a few hairs ou the midrib, especially on the underside, witli 
a few small ones at tlio edges of the lobes beneath,. They are 
accommodated in the middle line between the angles formed by 


xhgs. 104 & ion. 



Oak buds. 


the stipules and by the thinning away of the edges of i.ho latter; 
and the lobes see,m to favour their beirig crumpled, laterally or 
crushed together at the sides, as they have most room ah)ng the 
middle line. 

The hairs at the edges of the stipules serve to ,kee[) tim !)uds 
compact, and to drain away moisture downi the outside of ilu^ 
same. The hairs at their base iiiteimally w'ould iill up the space 
where the leaves become narrowed towards the petiole, and 
would also serve to keep the young and tender leaves wa,rM:L 

Lateral and secondary buds occur frequently in the lower part 
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of tlie primary bud, in positions corresponding to tbe axils of 
primary bat aborted leaves. Tliey bave tlie same structure as 
tbe primary ones, but are mucli simpler, and consist of a few 
pairs of stipules, tbe outer oiies of wliicb are comparatively large. 
These buds appear but seldom to become developed into branches 
on the expansion of the primary bud, but remain small. Acci¬ 
dents to the primary bud, however, would of course cause them 
to become developed into branches. 

The following is the conijDOsition of a flower-biid, that is, one 
•containing amenta:— 

The first fourteen pairs of stipules, or thereabouts, have 
neither leaves nor amenta, but serve the purpose of protection. 

The first five pairs ^f stipules are very small and rounded; 
the first p)air are often acuminate or tailed. 

The sixth and seventh p)airs are twice as large, roundly trian¬ 
gular, concave, finely ciliate. 

The eighth aud ninth pai]*s are half the length of the bud, tri¬ 
angular, obtiivse. 

The tenth pair are | the length of the bud, broadly triangular, 
subacute, covering great part of the bud, and pubescent on the 
back. 

The eleventh and twelfth pairs are as long as the bud, and 
covering f of it, each stipule covering two faces of it, and the 
half of one stipule overlapping half of the other. The cilia are 
now much longer than those of the previous stipules. 

The thirteenth and fourteenth pairs are pubescent on both 
faces. 

The fifteenth and sixteenth pairs cover a small, subcompressed, 
hairy amentum of male flowers. The amentum is axillary, but 
BO leaf is discernible. 

The scventeeuth, eiglxtecnth, and nineteenth pairs are much 
smaller than the two previous pairs, but otherwise similar, and 
eacli pair protect an amentum. 

The twentieth pair are small, memhranous, silky on both 
faces, covering a male amentum ; and the twenty-first pair cover 
what appears to be a female inflorescejice in a very minute or early 
stage of development. In all these cases, leaves are entirely 
absent or ijidiscernible during the mouths of winter. 

In the Evergreen Oak the leafless scales are comparatively few. 
As the tree belongs to milder climates, perliaps the leaves do not 
require so much protection. 

LINN. JOUEN.—BOTANTj TOL. XXXIII. T 
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SaLTC IKKilil. 

Salit Caprea^ Lsim.—Tlio wiiilior-lmdvS of ilic G'ojii Willow nm 
ova.i;0, o'hiaiHO, iiiniid, r(d:iiive1y nhori;, and nioro oi* .U‘hh downy* 
The teriirinal 'bod. dk'S, ho ilud; growth, in rtaicwed. by tlio latco’iil 
ones (fig, lOG). The bud is eovercHi by a cay) or Bcalo in. oii(‘ |)ie(' 0 ' 



Salh^ Cap'ea. 

100. Portion of shoot with a lateral bud ; s, scar of falleu loaf; s.st, scar of 
fallen stipules. 106 a. Posterior view of the same bud. 

107. Anterior view of another bud bursting, showing the silky leaves, ll; 

winter-scale. 107 a. Anterior view of the same scale removed and 
spread out, showing two midribs, mm; ae, anterior edges, slit naturally; 
p.r, posterior edges, sht to the base naturally on the biirsbiiig of the bud. 

108. The jSrst leaf from the bud, 106. 


that sliows no lino of cobeHiou on eitber the aiiterior (fig. 106) oi* 
posterior face (fig. 106 a), Laterally, liowcvcjr, there ih a si.rong 
rib or keel, one on each, edge. Whoa growfili, nicciinniciKa^H in 
spring, the scale splits regularly from apex to base on the posterior 
face, and from the apex downwards, for (.me-tlurd to one-lialf* ils 
loiigt]i„ on tlie ani;erioi* face (fig. 107). If the scale sp'liis furtilier 
on tlio anterior face, it does so irregularly. The wliole scjih^, 
flattened out <at fig. 107a, sb.ow's the exi;ent of ibe iiatunil 
splitting, and also the two ribs or keels. This metbod ol‘ 
splitting and tlic two ribs indicate that tlic scale of tlic wiidx^r- 
biicl is composed of two leaves inseried rigid: ami lefl: on tlie 
axis and cohering by their anterior and posterior edges. Tho 
first true leaf (fig. 108) is roundly ovate, obtiiBO, densely silky 
on the back and edges, and thinly hairy on the inner face. The 
second and third leaves are oval-oblong, obtuse, and narrower. 
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Tlie foiirtli leaf is o"blong and more narrowed to tlie base. Tbe 
fifth leaf is lanceolate; and the sixth and seventh are very similar. 
The eighth leaf is more decidedly narrowed to the base, and 
when in situ is more coinpletely rolled round the bud than the 
previous oiiCkS, and almost entirely covering it. It will be seen 
that there is little difference between the lengths of the first 
eight leaves. The ninth, tenth, and eleventh leaves are very 
similar to the eighth, but much shorter and smaller. The 
stipules are large, particularly on the leafy shoots; but they 
dcAnlop after the leaves are expanded, or during that process. 
Some forms are eistipulate. 

In Balix cinerea^ Linn., the wdnter-buds are ovoid, short, 
ancipitous or strongl}^ but obtusely carinate laterally, that is right 
and left. The scale has a slight ridge along the centre of the 
posterior aspect, and this splits to the base as the buds expand in 
spring. Ihe anterior face becomes notched or merely einarginate 
at the same period. The stipules are minute and inconspicuous 
ill bud, but ultimately develop to large size. 

/S'. pj/rifoUa.) Anders., has the winter-bnds short, ovoid, dorsally 
compressed, but biconvex, carinate on the two lateral edges, not 
ridged on the posterior face. The scale splits along the posterior 
face, but not always to the base. The anterior face splits about 
halfway downi. The scale splits more than halfway down the 
dorsal aspect, then it splits circumferentially by a fairly even line 
till the upper portion is only held by a narrow shred, and in this 
position it clings to the axis for some time. The lower portion 
forms a cylinder round the axis, but is burst at last by the 
swelling of the latter, and the w'hole scale in this torn condition 
falls away. Tlie leaves are oval in bud, densely woolly on the 
back and downy on the face. 

8. cordata^ Muhl.—"Winter-buds relatively long, narrow, sub¬ 
ulate, obtuse, obtusely carinate laterally, with a wide, shallow- 
groove along the dorsal aspect. The scale splits to the base on 
the dorsal aspect, but merely becomes emarginate on the anterior 
face, and in this condition soon falls away bodily. The inner 
face of tlic scale often splits away from the outer, and appears 
like an inner very membranous scale. The stipules are very 
small in bud, but develop to fair size as growth proceeds. The 
larger ones are more or less cordate or half-cordatOj and glan¬ 
dular dentate or denticulate. 
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Salts Iwdda^ Mulil*—Wjutcr-biulH or t]i(‘. lowi^r and 

Hliortor onc'H ovoid, very obtimo, tnun’d, ntroiyi^ly but obtuHidj eni'i- 
aiativlafornlly, rcHbliHb-yellow, j^jlabrouMand Hhiin'n^^ aa if varuiKlied, 
aa arc ibc hIiooIh. d'lie acalc apliia 1o bnac on ilio posi.erior 
faces, wlii(di ih convex; but tbc untenior face remabiH esnidre, in 
tliiB respect rcsenibling the J^calo of S. alba. The iniun* fat'c 
splits away from tlie outer like a second immilmuioim scale, wlicii 
the bud bursts, as mS.cordafa; it is likewise cinarginate. A 
few of tlic lower loaves next the scale are fiiriiislicd witii long 
bairs, chiefly on the midrib, but tbe others arc glabrous or 
nearly so. The stipules are small in bud, but afterwards 
become orbicular, or half cordate, higher up the axis. 

S. lanata^ Linn.—Buds large, ovoid, narrowed to an obtuse 
])oini, tliinly woolly, light reddish-brown, not carinate, or only 
obtusely and csbscurely so towards the apex. Winter-scale 
bursting to the base on the posterior face, and bidontate at ihe. 
apex on the anterior face. The two principal nerves occupy a 
median lateral position, but approach tow^'ards the apex and end 
in the teeth. The inner face of the scale becomes almost com¬ 
pletely separated from the coriaceous outer one, and elongates 
slightly with the developing bud; it isbidentate, and corresponds 
to the outer one except in texture. 

The leaves are short, broad, ovate, varying to lanceolate higher 
up t!ie axis, and densely woolly on both surfaces. The stipules 
are relatively large and ovate, but develop ^yari jycmti with the 
leaves, and occLq)y the vspacc wliere the leaves are narrowed a;t 
the base. They are to a great extent covered by ilicir own loaves, 
and are nearly glabrous in tlieir earlier atages. 

S. reticidata, Linn.—-Buds ovoid, very obtusely carinate latei'ailly, 
Wiiiter-scak*. <;k)ngating considerably in spring, inxnnbranous, 
bursting a little more than halfway down on ihc dorsal a,ml 
bi-trifid at the apex anteriorly* The hud puslK*-s out at the 
apex of this cylindoi', but the scale eventually gets split and 
thrown off* 

The leaves vary from oi*bicular to orbicmlar-oblong, strongly 
reticulate on both surfaces, thinly woolly when young, but 
becoming more nearly glabrous later on. The ‘ Student’s Flora 
{)f the British Islands ’ says the species is exstipulate, but small 
iootlidike stipules are certainly present in spring. 
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Sallx stij'^iilaris, Sm.—Buds lanceolate or narrowly ovoid, ob¬ 
tusely and faintly carinate laterally. Winter-scale bursting to the 
base posteriorly, and slightly bidd at the apex anteriorly. Leaves 
broadly lanceolate. Stipules linear-lanceolate, very small in bud. 

S, ^hylicifolia^ Linn., var. Weigeliana^ Willd.—Buds ovoid, or 
oblong, more or less flattened, strongly carinate laterally. W inter¬ 
scale usually bursting to the base posteriorly, and varying from 
emarginate to bifid anteriorly. Many of the scales bimst 
throughout their length on the anterior face, but such scales are 
generally crippled or dead, and often contain the grub of a moth. 
The leaves are also crippled, and have a difficulty in getting clear 
of the scale. Stipules small, and involute at the edges long after 
leaving the bud. Some of the scales burst at the apex and 
some at the base, but all a]>pear to be crippled by insects or 
otherwise. 

ciTba^ Liim.—The winter-buds of the White Willow are 
all axillary; the terminal one as well as tlie tip of every shoot 
dies. The buds are oblong, obtuse or subacute, compressed 
autero-posteriorly, but tumid on the anterior face (fig. 109), 
thickened at the edges, and have a thickened suture (fig. 10^ a) 
along the middle of the posterior aspect. The cap-like outer 
and only scale, owing to its thickened edges, might seem to 
consist of two leaves united, and the strong, slightly branched 
nerve easily seen on the inner face of these thickened edges 
tends to support this view; but no suture is discernible on the 
anterior face. When growth recommences in spring, the scale 
bursts along the suture on the posterior fiice (fig. 109 5). 

Wlien the tip of the scale dies in winter, it breaks off during 
tlie bursting of the bud; and when the whole of it dies the 
growing leaves rupture it at its insertion ou the stem. 

The first true leaf (fig. 110) is ovate, flattened on the pos¬ 
terior face against the axis, incurved at the sides, and covering 
two-thirds of the bud. The dorsal face is silky, but the inner is 
glabrous; edges ciliate. 

The second leaf (fig. Ill) is obloiig-ovate, densely silky on the 
back, densely aud finely ciliate. 

Tlio third leaf is smaller, and covers about f of the bud, but 
otherwise is similar. The fourth is smaller, but covers about •" of 
the bud. 
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The iinii .leaf (tig. 112) iw laiiceolato iuul very loiicli smaller, 
but oilier wise similar to [uevious ol)(^s. The shth hnif covers 
the bud witli the exception of a small slit at the base; but the 
seventh ov(‘rla[)s at its edges, completely enelosiiig tlio biid. The 
eiglifcli leaf (dg. lid) is very small and mciiiliranous. The ninth 


Tigs. 109-1H. 



Willow (Saliv alha). 

109. Anterior aspect of winter-bud covered with one scale. 109 c. Posterior 
aspect of the same, 8howi\)g the median thickened suiuro, s. 109 h. Scales 
of winter-buds bursting along the suture on the posterior aspect, showing 
{.he mass of leaves I, bent at t.lie apex, 
no. The first true leaf immediately inside the winter-scale. 

111. The second leaf. 113. The eighth leaf. 

112, The fifth leaf. 114. The tent;h leaf. 

leaf is membranous and almost glabrous; while the tenth (fig. 114) 
is lanceolate, aeuiniuate, subtransparout, glabrous, and minute. 
All these smaller leaves are completely convolute, and they 
gradually open at the edges as the younger members of the bud 
become more bulky. 

The stipules arc minute or iinclevelojied in the winter-buds. 
Tlie convolute vernation of the heaves, and ihtnr silky, densely 
eiliatt) tdiaracier amply protect tlie younger nunnb(u*s. Tbo 
bursting of tluj winter-scab5 along the posterior face allows it to 
prolong its period of protection. 

Summary of the Winter-ludi^ ^^hSalix, 

1 have been in some doubi; with respect to ilie riaiiire of the scale 
covering tlic winter-buds, but liavc^ come to the conclusion that 
this Hcalc (‘onsists of two modified leaves, connate by their 
inargiiis alo.ng the median lino of tine posterior and anterior 
aspect of the bud respectively, and advance the following 
reasouKS: — 

1. Tbe scale in all tbo 11 species bursts along the posterior 
face, generally to the base. Baliccirurifolia and A reticulata are 
excej)tioi]s, inasmuch as they generally split a little more than 
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Iialfway down. Tlie swelling of the axis completes this ope¬ 
ration later on. 8alis lie ifolia var. Weigeliana often bursts 
along tlie anterior face, or irregularly; but this appears to be due 
to the crippling of the bud by parasitic insects. 

2. There is sometimes a ridge on the posterior face corre¬ 
sponding to the line of union, as in alba and cinerea. In 
8, cordata there is a wide shallow groove at the same place. 

3. The anterior face during the expansion of the buds in spring 
becomes emarginate, bidentate or more or less deeply bifid at the 
upper end. 8, alba and 8* liocida are exceptions,’'inasmuch as 
the anterior face remains entire. I have observedjno ridge, indi¬ 
cating union, on the anterior face; but as this is generally absent 
or inconspicuous on the posterior face, it does not much invalidate 
the presumed cohesion of the anterior edges of the leaves. 

4 The strongest evidence, perhaps, of the presence of two 
leaves in the formation of the winter-scale, is that the latter is 
more or le.'=s strongly carinate on the edges, right and left, that is 
laterally. 8, lanata^ 8. retloidata, and 8» stipidaris are oh- 
scuroly carinate. The inner face shows a number of longitudinal, 
parallel nerves, the two strongest of which occupy the position 
of the Carina or l^eel, and correspond to the midribs of the 
two leaves. Tiie midribs being right and left of the bud, agree 
with the insertiou of the first two leaves of axillary buds, those 
leaves being generally at right angles to tbe leaf on the main axis. 

A curious case occurs in Salica cordata^ 8. lucida^ and 8. lanata. 
The inner and membranous face of tbe scale separates more or 
less completely from the coriaceous outer one, and resembles a 
second scale. It is, however, exactly opposite to the outer layer 
of the scale (not alternate), and is divided in the same way as^ 
the outcH’ layer, 

Fopulus nigra^ Linn., pyrainidalis^ Spach. (fig. 115).—The 
terminal bud of the Lombardy Poplar is conical, angular, and 
3*5-~7 mm. in length. Axillary or lateral buds are smaller and 
much less angular, owing to the fewer scales in their composition. 

Sometimes one or both of the stipules of two fallen leaves, not 
forming part of the terminal bud, persist through the winter. 

The fi.rst and second pairs of stipules forming part of the 
terminal bud belong to leaves that developed during the previous 
summer and fell in autumn. They are the hardest of the stipules, 
because dead. The third pair are larger, and to them belongs 
the first leaf of the bud. The fourth pair are longer than the 
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Figs. 115-121. 



nr, 118 . 



119 . 

To]ndiis niffta, pjjTamidaiis, X2. Winter-butlB. 


116. Ternunal bud showing owo pair of porsistoiifc siipule.s, d nf, bdangiiig to a 
leaf of ill© ])rovioits season. 

116. Terminal bud showing ono from each of two pairs of persistent stipules, 

sii', sif". 

117. Axillary bud showing only one of the outer pair of stipules, st, 

118. /, third leaf in the bud, often dying in winter; st, its stipules shown 

separate. 

119. I, fifth leaf in the bud; st, st, its stipules. 119a. The same, shown 

separately. 

120. I, eighth leaf in the bud ; si, si, its stipules. 

121. 4 inner face of eighth leaf; st, st, its stipules spread out. 
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tMrcL Tlieir leaf is subulate, and about one-third as loug as 
their stipules. Sometimes it dies in winter. The fifth pair are 
sometimes, though not always, as long as the bud. The third 
leaf belongs to them, and has increased considerably in size and 
slightly in length. The sixth pair, because covered by the 
previous ones, are more membranous. The fourth leaf, belonging 
here, is nearly as long as the stipules. The seventh pair are 
about half the length of their leaf, and very membranous. 
The ninth and tenth pairs are less than half the length of 
their leaf. 

The above would be the average composition of a bud at 
mid-winter; but there is considerable variation in the relative 
lengths of the leaves and their stipules. Sometimes the third leaf 
belonging to the fifth pair of stipules is nearly equal in length to 
the latter; but it maybe the fourth, fifth, or sixth leaf which 
attains this size. The first two or three leaves never attain 
any great size, even if they live through the winter. Their 
stipules, however, are' always largely developed, and more or less 
cemented together with a viscid gum, obviously for the protection 
of the leaves. The leaves that attain a large size in the bud 
retain their predominance after expansion, while the small outer 
ones remain relatively small. 

The axillary or lateral buds are small, and covered by two pairs 
of largo stipules, the rest being smaller. The leaves accompanying 
the latter, however, are relatively large. 

CoNIFEUxE. 

Mcea exceha^ Link.—The winter-buds (fig. 122) vary greatly 
in size, those at the apex and immediately beneath it being 
strongest on tiie leading branches; they are also the first to 
resume growth in spring. All are covered with numerous scales, 
which consist of modified leaves. The actual number of scales 
varies greatly according to the size of the bud. The aceom- 
paiiying figures would represent buds and scales about the 
middle of April, after growth has recommenced. The outer 
scales are the most coriaceous, and elongate slightly or not at all; 
the inner ones are transparent and membranous, elongating con¬ 
siderably in spring. 

The true leaf (fig. 123) consists of a lamina, which becomes 
disarticulated (when about to fail) from a short persistent portion 
or pedestal, surmounting a basal portion which is decurrent upon 
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tlie axis. 12‘i slu>\vs a small, slig'hily inodiried leaf—a form 

wliieli occurs but sparingly. 

Tlio basal portion of tlio bu<l is <a>vorGd with Inroad, t:ri‘iiigiila:r, 
acuiriiiiate scales (figs. 126) 'with a or less evidoiit 

Vigs. )22- b‘31. 



}'h‘(U(. Xf'b 

122. a,rid l;vvo laiciral liuds; pedestals of leaves after the 

green porlhm. has hem removed. 

12f‘l Normal and period; leaf; /, leaf; p, iiodestal ; Imaal portion deourrout 
upon tlie axis. 

124. Sliglitly inodilied .small leaf; /, leaf; p and})edoHl:al and base merged 
in one another. 

125 & 12(). Leaves novv modUied to triangular acuminaio scales with a midrib. 

127 & 12tS. Succeeding forms of sca,leR. 

129, I3t), & 131. Innei* scales after they Imvo elongated, about the middle of 
April; I, I in figs. 129 & 130 would seem to represent tlie lauiimi, 
surmounting elongated pedestals; the same portion in fg. 131 is 
hooded over the apex of the bud; the lower portions are membranous 
and transparent. 
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midrib, and wliicb seem to consist of the whole leaf modified. 
These are followed by a few oblong, obtuse, or subacute scales 
(figs. 127 and 128) that are still coriaceous, but elongate slightly 
in spring in the case of the inner ones. 

The innermost scales (figs. 129,130, and 131) are as long 
as the bud, or nearly so; but after the resumption of growth 
they soon extend beyond the coriaceous ones, keeping pace for a 
time with the elongating axis, and completely enclosing the young 
and true leaves. These inner scales elongate chiefiy in the lower 
portion, which seems to correspond to the pedestal. They are, 
on the whole, more or less spathulate, but vaiy in form, and the 
apical portion seems to correspond to the lamina, because there 
is generally a trace of a joint or articulation. ITns apical portion 
is slightly more coriaceous and browner than the long and very 
membranous lower portion. 

Some of the inner scales are more or less evidently trifid 
(fig. 130) or tridentate, the lateral lobes appearing to coiTespond 
to the shoulders seen below the pedestal of the normal and 
perfect leaf. The innermost scales (fig. 131) are suddenly 
widened at the apex, forming a hood or cap rolled round the 
apex of the bud and completely covering and protecting the young 
leaves. 

Cycadaceje. 

In Cycas {Oi/cas revoluta^Th\i}ih.) om tier of leaves is pro¬ 
duced every year, all developing simultaneously. The bud is 
covered with a mass of imbricate pro-leaves or scales. The latter 
are subulate, elongate, ending in a spine, dilated and triangular 
at the base, densely covered with a pale browm, wmolly felt, erect 
or incurved in bud, ultimately spreading with age, but persisting 
for many years. Thus two sets of leaves are developed every 
year, each tier duly alternating. 

lu Zamia also {Zemia Fiseheri, Miq.) the buds are protected 
by numerous scales. 

II YDBOCH ABIDE iE. 

Limnolimn logoteme^ Karst.—The sheaths are large, mem¬ 
branous, colourless, intrapetiolar, counate in front of the petiole, 
but free at the other edges or readily separating when the 
contained bud or oldest loaf of it is about to expand, persistent, 
sheathing the short axis, and alternating with the leaves. 

The terminal or crown-bud is covered by the sheath of the 
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youDgest or last dorolope<i loaf, and siu‘ 0 (‘swivoly by ibi^ sheaths of 
yomig'or leaves, wliieli arc imniorous, Tlio Icaives thi^iiisolves arc 
aoiTolutc ill bud, hoiug rolhal. uji From oiU‘ to ilie oiliei*. 

Axillary buds arise iullu^ axils oF old. sliea.tha and, dtn'olop 
into stolons. The first, noih^ devetops roots and two lealloss^ 
enveloping slieatlH before a porfcid leaf is formed. Their sub¬ 
sequent history is tlie same as that of flii^ terminal bud or 
mother-bud. 

llnnviODOEACKiE. 

In Sanserdma f/umeenskj Willd., tlie leaves areradieaJ, of two 
kinds, arising at the growing-points of an undxn-grouud rhizorno. 
Those on tlic rhizome beneath the soil areredueed to iiK'rc slieatdis 
whieli soon perish. Above ground arc five to si.v or more, also 
minced to sheaths, but leathery, green, rolled round the binl and 
overla-pping at the base, as well as closely indn’iealing over one 
another. The lowm,‘ ones are nuieronate, and the rest liave a 
subulate point of greater or less length rojirescmting the hiiidiue. 

The perfect leaf is usually solitary, and, like the rc^si;, convoiiitn 
in bud, but when developed, ligulate, entire, leathery, ghihroim, 
convex on the back and shallowly grooved by the incurving of 
the sides. 

The terminal bud is deeply sunk in the centre of tlic convolute, 
imbricating, c.ylindrieal mass of leaves. 

In S, cylimlrica, Boj., the primary and inodiiied leaves are about 
eight ill iiuniber, dilaied at tlie base, anil closely imbricate, 
enclo^siDg a solitary eyliiidriea.1 leaf, which (xunipies the whole of 
the space between the seale-l<‘av('H. 

Taccaceu?. 

Tacea artocar])iJhl/a, Seem.—The crown or terminal biul is 
Bubterramum, aaidalso covchmI by the sheath,. The fiow(‘.r-scapeB 
are leidless, ])ut furnishcMl with, bracts bcneatli the flowers and 
with a leaf at the base reiluecA to the condition of a spatbe, Imt 
wliicb, rises above the ground oj.i the reBujnption of gr(,nvth. 

In Taeca cmiata, Jack, the petiole is rather long, stout, dc^eply 
channelled with a sharply angular groove and strongly raised 
edges, glabrous, shining, deep puiqilc-red, gradually and much 
V dilated at the base, and incurved at the sides till the margins are 
hearly closed. The base of the lamina is docurrent upon tlie 
petiole, and the ridges of the latter ai'e continnod into the slicath 
at thb.base. 
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The terminal or axial "bud is enclosed bj the sheath of the 
youngest leaf, and the rest are imbricate. 

The andividcd lamina, the grooved petiole, and the large sheath 
of this species are all very different fi*om those of Tacoa arto~ 
earpifolia, 

EoXBUBGHIACEiE. 

Stemona viridiflora, Benth. & Hook. f.—The terminal bud is 
subulate, elongate, or slenderly conical, covered in succession 
by each pair of leaves, which are incurved at the sides so as 
to cover the bud with very short petioles, or sessile in their 
earlier stages. The thickened and rlilated base of the petiole 
is accommodated in the space left uncovered between the 
petioles of the next older pair of leaves while still in bud. The 
leaves remain erect and incurved at the sides for some time after 
they fold away from the bud. 

Axillary hucls are mostly ilower-hiids, atid are sheltered by the 
dilated base of the petioles in their early stages. 

The stems are annual, and produced from a suhterranean, 
fusiform, tuberous rootstock or rhizome. 

Liliaceje. 

Dianella aspera^ Eeg.—Sheaths laterally compressed, eqiiitant, 
dilated and amplexieanl at the base, closely aggregate and im¬ 
bricate ; the edges are pale and membranous, while the midrib 
is developed into a narrow wing, finely serrulate and prolonged 
on to the base only of tbe lamina. 

Tbe terminal bud is deeply sunk amongst the equitant sheaths. 
Axillary buds arise in the axils of the primary leaves at the base 
of the shoots. These letives are very shoid; and eonduplicate, bnt 
not differentiated into sheath and lamina. The shorter ones are 
triangular, the longer more subulate, and all those that are 
undifferentiated into sheath and lamina become brown and die at 
an early age. 

The leaf is eondu plicate in bud; the sheath is permanently 
so and equitant, while the lamina unfolds as in most other 
species with eonduplicate leaves and belonging to different orders. 
This is different from Iris Fseudacorus and HelmJwlfzia glaber^ 
rima^ in which the lamina seems to be a dilatation of the midrib 
on the under and upper surface respectively, so that the lamina 
is at right angles with the axis instead of being parallel with it. 
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PjrTr.rDRACR/i'i. 

ILdmlwlizia- glaherruna^ Oiiriiol.—Hero, axiaJ or 

tenniiia.1 bud is j)ro1(‘et(‘d by tlu^ (Hjiiibnii. bjis('s ol' fJu*. leaves. 

Axilla,ry buds soldoni dt^v(^lo|), bid; 1lK\y also woidd lie pro- 
toetcd by the sairu’! inonns as ilu^ icuaniiial oiuu 

J UNO AC KiT?. 

Frmiiim Pahnita^ E. Mey.—Leaves dilated at tlie base, im¬ 
bricate and sheatliiiig, persistent. 

Tlie stems are woody, erect, slow-growing, and elostdy invostiul 
for many years lioili by living and, dead leaves, the toiigli librous 
tissue oii wliicb resists decay for a long time. 

Tlic slicatlis arc gradiially dilated towards tlie base, but suddenly 
widened there, surrounding a consi<.lerabl(^ portion of t]u> stem, 
whose edges are jicrfeetly continuous witli iliosc^ of the lauiiria. 

Terminal bud very large, coni;iimous, consisting oF many erend; 
leaves wliicli attain a length of 75 cm, to 1 m. before bei'oniing 
exposed. 

Axillary buds seldom developing, except when the t(‘rininal 
bud is injured or destroyed, accidentally or otlierwiso. Eri^sh or 
additional stems usually arise from tlio base of the plant, as 
suckers from the creeping rhizome. 

PALAfiE. 

Cocos nucifera, Linn.—The sluuith is entire, and consists of 
several layers of brown fibixis, some of which are longitudinal, while 
other series cross eacli oi lier diagonallyin an ascending direction, 
and form a layer like woven si;uir of very coarse texture. The 
fibres are more or less inixiMl with membranous, more periBhablo 
material; tliey arisi,^ or are givcui off from ih(UHlge of the petiole. 
The slieatli may be <*om pa,r(al to otdiers (Hamrring amongst Moiio- 
cotylodojis, and ditlerH only in the (.‘..xtraordinary development 
of the fibroiis porthm, while the membranous matter is iiic,)ro 
perishable. 

The temuuad bud is deeply sunk a-moiigst the imbricating 
bases of the pevttoh^-s and siirroundcd by the sheatli, which is 
ultimately split by the swelling of tlie axis. The developing 
leaf is compactly folded, with the pinna imbricated in a rod- 
like mass, attaining a great length before it unfolds and pushes 
up from the centre of the crown of leaves. 

Axillary buds seldom or never develop. 
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Finanga Biclcsonii, Blume.—The petiole is semiterete, deeply 
grooved above, with sharp edges, dilated towards the base, and 
then suddenly widening into a connate, cylindrical sheatli siir- 
roiiiiding the axis. The older ones enclose the base of the 
younger, but ultimately split by the thickening of the axis and 
the increase of the number of leaves. 

The terminal bud is completely enclosed in the centre of the 
imbricating sheaths. The segments of the leaves in the bud 
state are densely imbricated and compacted into a smooth, rod¬ 
like body, terete towards the base, compressed and pointed 
upwards. The developing leaf pushes out of the mass of sheaths 
in this form and attains a length of m. before it com¬ 

mences to unfold, and is so firm as to be safe from injury from 
ail ordinary dangers, and even from the storms of wind or rain 
to which it might be subjected in a tropical country. 

Pandanejd. 

Freyeinetia Fan/csii, Cum.—Here also tbe terminal bud is 
deeply sunk amongst, and protected by, the sheathing and more 
recently developed leaves. The stem is completely covered with 
the imbricating sheaths for some years. 

Axillary buds are seldom developed, but arise sometimes upon 
the naked portion of the stem. They are protected by numerous 
imbricate leaves reduced to tbe condition of sheaths with only 
the rudiments of a lamina. 

CxCLANTHACEiE. 

Carhidovicco jpalmaia, Buiz et Pav.—Leaves alternate, much 
crowded or cinspitose by tbe non-development of tbe internodes, 
petiolate, exstipulate, palmately 3-6-partite, with tbe segments 
multifid, imilticostate, plicate, glabiDUs, persistent; petioles very 
long, comparatively slender, laterally compressed, rather deeply 
and narrowly grooved above, gradually dilated to a wide, flattened, 
and sheathing base. 

The terminal bud is covered by tbe bases of the numerous 
dilated petioles, wbicli are crowded together and imbricate. 

Axillary buds seldom develop, but where they do occur they 
are amply protected in their early stages by tbe broad bases of 
the petioles in whose axils they occur. 

The plant has very much the aspect of a fan-leaved Palm. 
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AHoiDKir:. 

Fisf'ia Strafiofes^ 'Liiui.—IToro also tlie ImhI in proleetol by a 
Hboath wlnb'li is free and inserted upon the axis op|)()Kite to ilo 
p('tiole; shealli incanbranous, transpare'nt, and eoven'in,^* that 
|)urtioii of the bud not shodteivnl l)y tlu‘ petiole, [X'l’sisiieni * 

The axial bud is eholtered in llio (‘ontro oF the rostdtci l)y tli(3 
BiiiTOiindini!; leaves, and enclosed by tlu^ sheaths of both old and 
y()tin<r, nil ex paneled ones. In their (airly stages the lea,ves are 
sessile, and more or less strongly inrolrite at the margins. 

The axillary buds develop into stolons with a slender, t(n’cte, 
pubescent axis, bearing a rosetiie of leaves at; the apex of an 
elongated interiiode. Before the stolon elongates tlu'se buds are 
sheltered by the older leaves of the plant. 

In Chimmcladon lanceolainm^ Mi(j. (fig. 132), h'avc's are 
crowded on a short axis, aliernatci, arranged on ilu^ phiii, 
sheathing at the base, petiohitis binceolate-elliptii*, enltre, cuspi¬ 
date, inciirvinerved, glabrous, (vvergnam. sheaths a largi'ly 
developed, lialf the length of iho pcddole, dilated at itic'. base, 
elas])iiig the axis and sc'.veral of the yonngc'i* leavc's. They are 
admito to ilio petiole but free for a sliort distance at tln^ apevx, 
and resembling stipules in that respect, Hubiuendiranous towards 
tlio iiia-rghi only. 

The terminal bud is completely investcid by the slieath of ilio 
3 n)iingest expanded leaf, and ultimatiely emerges from tlio free 
apical portion of the sheath, which is the first part to opim. 

The axillary buds ai'o protected, hy the iiui'sting slu^aths of 
the older h'.aves, but only a few of iduun dewelop into shoots. 
This may be accouni-ed for by the shortm'ss (.d ibo sitnis and 
intcrnodcs, and the cons(H]uent hu*k of space to ('xposii additional 
sets of leaves to the light.. 

Pathos (fig. 133),—The lamina, is sai^'l to bc'. aliHont in H(mu^ 
species. The Gene'-ra Wnntarum ’ dijsc.ribes the lo'wtu* poition 
of the leaf a.s a. w'i.nged petioh'., but l.lmti of P. iMrelri^ ll'ook, & 
Am., seems to correspond with the sheath of many Orchidem, 
and which is also articulate wdth t.lio himina. 

Tlie terminal bud is coinplei'.cly evncloBod by thc^ convolute 
sheath and lamina, of several Huc^eessivo hiavea, the lamina, (')f the 
next younger leaf being the first to become protruded from t:lio 
slieath of the most recently ur,ifoh.led leaf. Every lea'f is of 
considerable size and ago before it becomes exposed. 



BUJ)S AND STIiniLES. 


267 


Fig. 132. 



yj, p\ p'\ potiolcs of throe leaves in their order of doYelopinent; 1, I', lamina* 
of tAVo loav es in their order of developmoiifc ; s7i, ah', ah", slieafclis of leaves 
in their order of development; ah" belonging to p". 


Fig, 133. 



Pofhos Lonreiri, nat. size. 

r, adventitious root; ah', expanded sheath of leaf; ah", unexpandecl sheath of 
younger leaf; Z*',lam hue of three leaves in order of developiueiit; 
e, edge of convolute larainaj V". 

LIN'N. J’OUEN.—DOTANT, VOL. AXXITT. U 
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The axill'iry buck arc loujr, remain Bitiall, a!i<l arc slieltercMl in 
iho dc'preBwien or fold at [ho base of iho oila'rwiHO oApiiridcal 
Kheathw, 

The ariiVnlation ai iho pnini. of union Inhwi'en ilio, hiniina. 
and the wlieafii of the leaf of Pothoa JjOKrefri ,i 3 ;ivos it- 
appoaraiK'C of a coinponnd leaf, ami forcibly recalls what (‘xisi.s 
rn the species of GHnis, such as C. AuranfliiM, 0. Pet^uinanji, Xc., 
whicdi have a wing(‘d ])etiole, auricled at iln* ap{‘x and a.riiouiatcd 
with the lamina. Li mania lOxA Mur to iho sa-me 

or(lei\ have eonipoiuu! leaves. Tiio petioles of IJmoula nmdU- 
aima are likewise winged. In PhjiUarfhron. comorenna ilu^ leavers 
consist of 2-5 oblong-cuneate, ihit joints, anti appear io In‘- dihi” 
tations or winged expansions of the connnon petiole of aitann- 
pound leaf. Eacli jointer ])ieec is geniuully rcinstiMn’triiiH*aj(} 
ai'. the apex. 

Thus, then, tlie outer scales which pj‘otei‘t the winbu'-bml fall 
into at least seven categories. 

They may he 

1. Pedestals of last year’s leavH*s, as, for itislafitH*, in /V// 7 os‘ 

Aria. 

2. Modified bases of leaves, as in the M.aj)]i‘s anti Horse- 

Chestnuts. 

3. Leaf-bludes, as in Vifyurnum Lanlana. 

4. ModiiiCMl leaves, as in, Vibnrnuni Opffhus\ Iho Willows, *fic. 

5. Stipules, as in the Po[dars, Oalcs, l](‘(Hdi, Ar. 

0. Connate ])airs of sii[)uh‘s Ixdonging in tin* sani(». \vii\\ as in 
the Elm and Spanish Chestnut. 

7, Conmde pairs of stipuh'.s helt)nging to dillertnl ioavc'S, as 
in the I!tip, (Ltrdanm anti oilunvKuhlacea*. 

In coridiision, I have (vxpress niy thanks to Mr. Thisellon- 
Dyer and the staff of ,Kcw, m also to Hr. Scoii, for iln^ fani'iilieH 
they have been good cmougli to give me, ami l,o my c*xe«dlent 
assistant Mr. ITaser for his valuable aid. 
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BESOEIPTION OF THE PLATBS. 

Plate 12. 

Fig. 1. Tilia vulgaris; yoimg shoot. 

2. The same, more advanced. 

3. The same, with some of the leaves expanded. 

4. Cwrpimis Bctulus ; young shoot. 

0. The same, to show the folding of the leaves. 


Plate 13. 

Fig. 1. Viburnum Opnlus, 

2. Acer platanoidcs; young shoot. 

3. The same, more advanced. 

4. The same, still further advanced. 

5. Pi/rm Aria ; sprig with three buds. 


Plate 14. 

Fig. 1, Ulnius montana; young shoot. 

2. The same, more advanced. 

3. The same, still more advanced. 

4. The same, still further advanced# 


Plate 15. 

Figs. 1-6. Leaf-buds of Fagm sylmiica in different stages of 
development. 

Fig. 7. Flower-bud of the same. 

Note. —In fig. 1 the scales are represented too green; they should be a 
greyish-brown. 


Zim. JTOUBN.—BOTANY, VOL. XXXCIL 


X 



270 


SIE JOHSr LUBBOCK ON THE 


Ou the Attraction of Elowers for Insects. By the Et. Hon. 
Sir John Lubbock, Bart., E.E.S., M.P., F.L.S., D.C.L., 
LL.D. 

[Sead 4th ISfoveinber, 1807.] 

I coliTEEss I sliould tave thouglit that tlie researches of Christian 
Sprengel, Darwin, H. Miiller^ of Lippstadt, Delpino, and others, 
had made it clear that while honey is the real object which attracts 
insects to flowers, colour and scent guide them to the prize; and 
that thus, as I have elsewhere said, it is to Insects “we owe the 
beauty of our gardens, the sweetness of our fields. To them, 
flowers are indebted for their scent and colour; nay, for their very 
existence in its present form. Not only have the present shape 
and outlines, the brilliant colours, the sweet scent, and the honey 
of (the) flowers been gradually developed through the unconscious 
selection exercised by insects ; but the very arrangement of the 
colours, the circular bands and radiating lines, the form, size, 
and position of the petals, the relative situations of the stamens 
and pistil, are all arranged with reference to the visits of insects, 
and in such a manner as to ensure the grand object which these 
visits are destined to effect.”^ 

Prof. Plateau, however, in three interesting memoirs t? has 
recently called this view in question, and his eminence as an 
observer of insect life justifies, and even demands, a reply. 

He summarizes his conclusions as follows:— 

“ (i.) Les Insectes visitent activement les inflorescences qui 
n’ont subi aucime mutilation, mais dont la forme et les couleurs 
sont masquees par des feuilles vertes. 

“ (ii,) Ni la forme ni les couleurs vives des eapitules iie sembleiit 
avoir d’aetioii attractive. 

“ (hi.) Les fleurons peripheriques colords des Dahlias simples, 
et, par consequent, des eapitules des autros Composdes radices, 
n’ont pas le role vexillairo ou de signal qui leur a ete attribud. 

“ (iv.) La forme et la couleur ne paraissent pas avoir de role 
attractif; les Insectes sont dvidemment guides vers les eapitules 
de Composdes par un autre sens que la vue, sens qui est probable- 
meiit I’odorat.” J 
* ‘ PloH-ers and Insects,’ p. 50. 

t “ Comment les Fleures attirent les Insectes ” : in Bull. Acad. Bruxelles, 
Ser. III. SEX. (1895) pp. 466-488; xxxii. (1896) pp. 506-534; ssxiii. (1897) 
pp. 17-41. 

I L. c, Jxx. p. 487. 
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Before, however, coming to Prof. Piateaii’s new observations, 
it is necessary to have a clear idea of Low Bees act. 

If a Hive-bee is brought to, or finds, a small quantity of honey, 
she laps up all she can, carries it otf to the nest, and returns for 
more, often accompauied by olio or more companions. It is, I 
believe, immaterial, or nearly so, to the Bee on what the honey 
rests, so long of course as it is not tainted. If during the Bee’s 
absence the honey is moved, the Bee returns to the same place, 
and then hawks about, looking for it all round. Even if it is 
covered over, she will find it; sooner or later. 

I tried various experiments, placing the honey on slips of glass 
placed on coloured paper. 

It must be reineinbored, as Aristotle was the first to mention, 
that the Hive-heo keeps to one kind of flower in each round 
of visits. How, siippiose a Bee to he visiting—say a daisy. In 
nature [lowers are more or less scattered; they do not, at least 
not ill all cases, grow in masses as in our gardens. It must he clear 
to everyone that when the Bee has finished the llowers on one 
plant, and has to find another of the same species, the coloured 
flowers would bo a groat help. Let anyone put a drop of honey 
on a leaf, and another on a piece of white, yellow, red, or blue 
paper on a grass-plot, and see whether the latter is not much the 
more easy to find. 

I now pass to Prof. Plateau’s experiments. 

1 . 

The first -were made wfith single Dahlias, Ho cut some sqitares 
of coloured paper (red, violet, white, and black), and in the centre 
of each be pierced a circular hole corresponding in size with the 
yellow heart of tlie flowers. He then pinned these papers on to 
some of the flowers. 

He then says:—“ Oa aurait pn supposer que les Insectes so 
seraiexit portes exclusive in eut sur les autres capitules iutacts 
voisins eu grand nombre et auraient neglige completcment les 
inflorescences masqiiecs.” 

I should not myself have drawn any such conclusion. The 
paper disks must have been very conspicuous; the insects were 
already accustomed to come to the bed of flowers, and, once there, 
would readily find the groups of central florets. Moreover, 
Pruf, Plateau does not give us the number of visits to other 
flowers, so that no comparison is possible. 
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2 . 

He ilien cut some dis]?s without central holes, and pimiod 
them over the flowers so as to hide, without touching, the tubular 
flowers. The visits of insects were about as iiimierous as before. 

To this experiment, however, the same objections may be made 
as to the first. 

I might also observe that to us Dahlias have no scent, and 
though it is possible that they may nevertheless emit an odour 
attractive to insects, there is no evidence of this. Surely it 
is somewhat illogical to assume that the Bees are guided by 
the sense of smell, when w^e have no evidence that, as a matter of 
fact, any scent is emitted. 

3 . 

In his next series of experiments, Prof. Plateau used leaves 
instead of coloured paper. The results were similar, hut the 
experiments are open to the same objections. 

Yet he observes that “ Apres ces experiences, il semble, au 
moins pour les Insectes observes, que ni la forme ni la couleur 
des fleurs ne les attirent; que c’est surtout et peut-^tre exclu- 
sivement Todorat qui les guide.’’ Surely in any case, and even 
apart from the remarks already made, this is not a logical 
sequence. The theoiy wdiich Prof. Plateau attacks is that 
insects are attracted to flo-wera by their smell and colour. It is 
part of the theory that the scent of flowers is important as 
attracting insects. Even if Prof. Plateau had proved, which I 
submit he has not, that in his experiments the insects were 
attracted by smell, and that they did not see the coloured corollas, 
this would not prove that they are not guided by the coloured 
corollas when they can see them. 

4 . 

In his next series of experiments Prof. Plateau masked all the 
flowers, and yet insects came, “ Dans ces conditions,” he says, 

Tohservateur place devant la rangee de Dahlias ne voit plus 
aucune fleur.” Ho; but let him move round, as Bees would, and 
he would see the backs and sides of the flowers, which would be 
quite sufficient. 

Moreover, it is evident that on previous days the Dahlias had 
been visited abundantly by insects. These would of course 
return, and though they might be a little disconcerted by Prof. 
Plateau’s disks, the flowers would have to be much better hidden 
if they were to remain undiscovered. 



ATTRA.CTXOJir OF FLOWEBS FOB II^SEOTS. 


273 


5 . 

Ill tlie next series, Prof. Plateau repeated tlie well-kiiowii 
observations of Darwin on Lobelia, with results somewhat dif¬ 
ferent from those of our great naturalist, but jet, I submit, 
pointing to the same conclusion. 

Darwim’s statement^ was, “That the coloured corolla is the 
chief guide cannot be doubted. On a fine dtiy, when Plive-bees 
were incessant!j visiting the little blue fiowers of Lohelia erinus^ 

I cut off the petals of some, aud only the lower striped petals 
of others, and these flowers were not once again sucked by the 
Bees, although some actually crawled over them. The removal 
of the two little upper petals alone made no difference in their 
visits.'” 

Plateau experimented as follows t:—“ Deux pots de Lobelia 
sensiblement identiques, portant Fun et Fautre de trente a 
quarante fleurs, sont places en plein air, a une bonne exposition 
(sud) et a 50 centimetres Fun de Fautre. 

“ On les a posc% chacun sur nne planchetteterminant un piquet, 
de inaniere qu’ils depassent d'une vingtaine de centimetres les 
plantes basses avoisinantes.’’ 

The corollas were removed from the flowers in one of the pots, 
and the result was that 33 insects visited the intact flowers, aud 
25 those which were mutilated. Here, in the first place, the 
experiment was not continued long enough. In the second, they 
were only 50 centimetres apart, and insects which had visited 
the first pot would naturally proceed to the second. 

The difference in numbers was marked; aud, indeed, just wbat 
I should have expected under the circumstances, 

6 . 

His next series of experiments were on (EnotJiera Mennis* 
Ho removed all tlie corollas J, aud “ FA.beille qui visite la plante 
vole dans tons les sens, vers Ids fleurs fandes, vers les boutons, 
niemc sur les petales tombes a terre qu’elle examine assez atfcen- 
tivement eu so pronieiiarifc dossus ; cepeudant ellene m pose ^our 
hutimr que sur les fleurs mutilees privees de coroller 

It will be noticed that the Bee visited the buds, the faded 
flowex*a, and even the petals on the ground^ evidently attracted 

* ‘The Effects of Cross- and Self-Fertilization in tlie Vegetable Kingdom'; 
London, 1876, p. 420. 

t Bull. Acad. Bruxelles, Sdr. HI. xxx. (1895) p. 510. 

i Z. e. p. 516. 
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by tlie coloured corolla, and surely the simple and sufficient 
reason wliy it did not light on them was that they contained 
no lioney. 

7 . 

He treated in a similar way some flowers of an IpomcBa furpurea. 
Here, however, I should make the same objection as made to 
Series 4. In this case also he gives no comparison with uiimuti'- 
lated flowers. 

8 . 

I pass over some similar observations on Delfliininm Jjaeu^ 
Cenfaurea Ci/anus^ Digitalis purpurea^ Antirrliinmn majuSy 
Heracleum Mscheriy &c., to which, I submit, the same criticisms 
apply. 

9 . 

The next experiment was with the Cornflower {Ceniaurea 
Oganus), Bonnier, in his ‘Memoire sur les Hectaires,^ observes 
that in a field containing white as well as blue Cornflowers 
(Ceniaurea Cganus), the Bees seemed (as is indeed probable) to 
visit them both nearly equally. Prof. Plateau says; “ Mes 
observations, tout en conflrmant celle de Bonnier, sont plus 
completes/’ The Cornflowers observed by Plateau were of four 
colours—blue, purple, rose, and white. He records 16 visits by 
two Hivc'bees, and 14 by four Megachiles, and observes tliat 
“I’indiffiereiice pour la coloration est du reste a peu pres complete.” 
The number of visits seems to me quite insufficient to justify any 
conclusion, but so far as they go, they tend to confirm my 
experiments recorded in this Journal, which showed a preference 
for blue, since out of 30 visits recorded by Prof. Plateau, 16 were 
to blue flowmrs, 6 to purple, 6 to white, and 2 to rose. Prof, 
Plateau adds, however, that “ la preference apparente pour les 
capitules bleus tient k cette particularite, indiquee plus haut, quo 
ceux-ci etaient plus nombreux queles autres vaxietes.” He does 
not, however, tell us what the respective numbers of tbe diflerent 
coloured flowers were, and under all the eirciimatances no con¬ 
clusion whatever can, I submit, be drawn from the observation. 


10 . 

He proceeds to dwell on the existence of certain flowers whi(*h 
are inconspicuous, and yet, in consequence of their strong scent, 
much visited by insects. If anyone denied that scent serves to 
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attract insects, this fact would no donht be a complete reply. It 
is none, however, to those who fully admit the importance of scent 
in attracting, or, I should rather say, guiding insects to flowers, 

« 

11 . 

Prof. Plateau then refers to the experiments of Perez, who 
placed drops of honey in certain flowers (Scarlet Pelargoniums) 
which contain no honey, and are therefore neglected by Bees; 
when, however, drops of honey were put in them, insects are ere 
long attracted by the scent of the honey. Perez, however, tells 
118 that, after awhile, “ La coulenr ecarlate s’etait si bieii associee 
dans leur souvenir a Tidee dn miel, qn’elles se posaient a la fin sur 
des fleiirs decette coulenr n’en ayant pas re<pi, etne les qnittaient 
qii’apres s’6tre assurees, un exainen scrupuleux et persistant, 
qu’ollea idavaient rien a y recucillir.” Here, therefore, Perez 
cleai‘ly shows that the Bees were attracted by the red colour. 

Prof. Plateau, indeed, states that his experiments did not in this 
respect confirm those of Perez. Yet he, himself, subsequently 
says, ‘^Lorstjue I’insecte avait aiiisi absorbe le liqiiide d’un 
certain nombre de fleurs miellees, il lui arrivait de se diriger vers 
les Pelargoniums non munis de miel.” This statement confirms 
that of Perez, and shows that the Bees, having found honey in 
some scarlet Pelargonium flowers, went and inspected others. 
In this case they were evidently guided hy the colour, for, 
as already mentioned, the scent of scarlet Pelargoniums does 
not attract them. This seems a crucial case, fatal to Prof. 
Plateau’s contention. 

12 . 

Lastly, Prof. Plateau made some fliial observations on single 
Dahlias. Selecting a plant in the middle of a group, he care¬ 
fully removed tlie central flowers and consequently the honey, 
leaving, however, the conspicuous ray-florets. Having done so, 
he says* Durant trois quarts d’heure d’observationattentive, 
on iio VO it aucLin. iiisecto se poser sur les inflorescences trans¬ 
form,ees.” But why should they do so when the honey had 
been removed ? He adds, however, that Les Bourdons on 
les Megachiles qui quittent les capitules de Dahlias intacts se 
portent naturellement assez souvent vers les Dahlias mutiles 
melanges aux precedents, mais ces insectes se bornent it decrire 
clevant ces inflorescences quelques courbes prouvant incontest- 

^ Ball. Acad. Bruxelles, Ser. III. xxxiii. (1897) p. 39. 
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ableaieiit iin csanien rapide, puis foil dent tout droit sur uir 
Balilia intact,” This behaviour is natural from our point of 
view, because they were attracted by the coloured, ray-flowers; 
•but seems quite inconsistent with Prof. Plateaii^s contention that 
scent is the only attraction, because the honey-bearing florets had 
been removed. So far from supporting Ms view, therefore, these 
last observations weaken, if they do not disprove it. 

The experiments which the Society has already done me the 
honour of publishing, and which I subsequently brought together 
ill ixiy two books ^ Ants, Bees, and Vasps/ and ‘The Senses and 
Intelligence of Animals,’ seem to me conclusively to have proved 
that Bees and other insects can distinguish, and arc attracted by, 
the colours of flowers. 

I have, however, made some more experiments, following to 
some extent the idea of Prof. Plateau, and endeavouring to get a 
crucial test between the respective attractions of scent and colour. 
I brought a Hive-bee up to iny room, and, when she had got ac¬ 
customed to come to some honey on a particular part of the table, 
I put out, a foot on one side of the place where the honey had been, 
the flower-head of an 'ETyngmm ametliystmum after removing the 
blue bracts, with a drop of honey on an ordinary glass microscopic 
slide; and, a foot on the other side of the place where the honey 
liad been, a similar slip of glass with a drop of honey, and placed 
close to it the blue bracts. These, I need not say, are brilliantly 
blue, and measure about 4 inches across. The flower-head, on 
the contrary, though an inch in length, is not conspicuously 
coloured. How, if insects wore attracted by the scent of the lioncy 
alone, they would in such circumstances go to the drop of honey 
near the flowmr-liead, or to the flower-head itself, and not to tlui 
bracts. While if they were attracted both by colour and scent, 
they would go sometimes to the one and sometimes to the other, 
—probably, as the bracts are so conspicuous, more often to the 
honey close to them. Por shortness, I will indicate the flower- 
head and the drop of honey near it as P, the drop close to the 
bracts as B. 

A few minutes after the original drop of honey was removed, tlie 
bee returned at 3.59, and, after buzzing about a little, settled on B 
After each visit I transposed the flower-head and bracts, leaving, 
however, the two drops of honey. This, of course, eliminated 
any possible difference as regards the honey. The Bee returned 
as follows 
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2 to E 
« „ B 

1 „ E 


6 to B 

7 „ B 

8 „ I' 

9 „ B 


The following day I repeated the same experiment, 
returned as follows:— 


10 to B 

11 „ B 

12 „ B 

18 „ B 

14 „ B 

15 „ B 

16 „ B 

17 „ B 

IS „ B 


19 to B 

20 B 

21 „ B 

22 „ B 

23 „ B 

21, „ B 

25 „ B 

26 „ B 

27 „ B 


Again, the next day:— 

28 to B 
20 „ B 

80 „ B 

31 „ B 

32 „ B 

83 „ B 

34 „ B 

35 „ B 

3() „ B 

37 „ B 

38 „ B 

39 „ B 

40 „ Jt 

41 „ B 

42 „ B 

43 „ B 

41 „ B 

45 „ B 

46 „ B 

47 „ B 

48 „ B 

49 „ B 


50 to B 

51 „ B 

52 „ B 

53 „ B 

54 „ B 

55 „ B 

56 „ B 

57 „ B 

58 „ B 

59 „ B 

60 „ B 

61 „ B 

62 „ B 

63 „ 13 

64 „ B 

65 „ B 

66 „ B 

67 „ B 

68 „ B 

69 „ B 

70 „ B 

71 „ B 
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72 

to 

B 

83 

to 

¥ 

73 

5 ? 

B 

84 

95 

¥ 

74i 

55 

B 

85 

59 

¥ 

75 

55 

B 

86 

55 

¥ 

76 

55 

B 

87 

99 

B 

77 

55 

B 

88 

59 

B 

78 

59 

E 

89 

55 

B 

79 

55 

¥ 

90 

95 

B 

80 

55 

¥ 

91 

95 

. B 

81 

55 

¥ 

92 

55 

¥ 

82 

55 

¥ 

93 

55 

B 

In these 

93 visitsS, therefore. 

, the Bee came 

60 times to the 


Iioiiey near tke bract, and 38 times to that near the iiower-head 
itself. 

I then applied the same test, placing, however, the drops of 
honey, with the flower-head and the bracts respectively, near the 
bed containing the growing plants and moving them about after 
each visit. Sixteeti Bees came to the honey near the bracts, seven 
to that near the flow’-er-head. 

These observations go far, I think, to disprove Prof. Plateau’s 
conclusion. 

Such observations need to be. made with much care, and it is 
not safe to assume that the senses of animals ai’e exactly similar 
to ours. P'or instance, saccharine and sugar have to us the same 
sweet taste. I, myself, am quite iinahle to distinguish thetn. 
I, however, placed side by side two saucers containing water 
sweetened (1) by sugar and (2) by saccharine, and found that 
while Bees and Ants thoroughly enjoyed the lirst, they would 
not touch the second. 

In conclusion, then, I submit that the observations made by 
Prof. Plateau do not at all weaken the view that the colours as 
well as the scent of flowers serve to attract Insects and guide 
them to the honey, in securing which they confer upon the 
plants the great advantage of cross-fertilization. 
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On some Desmids of the TJnited States. 

By W. West, F.L.S., and O. S. West, A.E.CB, 

[Read 2nd December, 1897.] 

(Plates 16 - 18 .) 

A VERY promising worker at ISTorth-American Besmidieie, Mr. L. 
N. Johnson, of Ann Arbor TJniversity, Mich., whose early 
decease is much to be regretted, left some valuable notes 
and drawings. These came into the hands of Prof. W. G-. 
Earlow, of Cambridge, Mass., by whom they were sent to 
Br. Nordstedt, of Lmid, Sweden, to examine, and with a I'equest 
that anything eoutained therein worthy of mention should be 
])ublishecL Br. ISTordstedt, wbo was much occupied, wrote and 
asked if we would undertake the matter, as we had lately been 
working at American Besmids. We assented to his i*equest as 
Mr. Johnson had been a much-valued correspondent of ours j 
and the following paper is the result of a careful consideration 
of Ids notes and drawings, the examination of some material 
received from him about a year ago, together with many obser¬ 
vations on collections of Besmids from the United States in our 
possession. 

Johnson’s notes and drawings, made during his examination 
of a large number of gatherings of Besmids from ail parts of the 
United States, add much to our knowledge of their distribution. 
In the course of his work he published three papers in which 
he recorded many important observations on the less-known 
American Besmids, and described and figured several new 
species ; and we now find other well-marked new species among 
his recent drawings. This work clearly testifies that he was 
facile princeps among the American workers at this class of 
plants. He also left an herbarium of microscopical prepa¬ 
rations, to which reference has beeit given ixnder the majority of 
the species in this paper {e, (j. H. J. no. 535) ; and as be con- 
tin ually refers to it in bis notes, we think it must be a valuable 
one, though in whose possession it is we do not know. 

Ail the figures are from drawings by Johnson, except the 
following 16. figs. 10-13 ; PL 17. fig. 16; PL 18. figs. 1, 
4, 8, 10, and 15 ; figs, xylogr. 1, 3, 5 6 c-~f and 7. 

On some species of Micrasterias,^* Botan. Gazette, vol. six. (1894). 

Some new and rare Besmids of thoITmted States, I.,” Bull. Torr, Bot. Club, 
yoL xxi. Ko. 7 (1894); IL, voL xxii. No, 7 (1895). 
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I. aO-NATOigyaON, Be Bary. 

1. G. ACtJLEATUM, Hastings^ in Amer. Month. Micr. Journ. 
(1892) p. 29; West Gh, jS. West, in Trans^ Linn. 8oc. Sei\ II. 
{Lot.) V. p. 230, pL 12. fF. 1, 2. 

Mah. Laconia, N.H., frequent in pond. 

2. G. piLOSTJM, WoUe, Besm. U. 8. p. 22, pL 1. f. 2. 

Lat. 14] jj.. 

Hah. Lamp Mortar Lock, Eairfield, Conn., scarce (H. J. 
no. 192). 

3. G. Ealesii, Be Bary, Conj. pp. 76-7, t. iv. ff. 23-25. 

Lat. 10 y. 

Hah. 'New Baltimore, Mich. (H. J. no. 273). Ilolderneas, 
IST.H., scarce. Wake Lorest, 14.0., common (H. J, no. 581)* 
Cold Spring Harbour, N.Y. (IL J. no. 141). 

4. G. BriEBTSsoNii, Be Bary, 1. c. p. 77, t. iv. ff. 26, 27. 

Lat. 6-8 {X ; long. cell. 186-160 y. 

Hah. Be Land, Florida, Yery rare. Seattle, Wash. Laconia, 
Is.H, 


II. SPIROT^NIA, Breb. 

5. S. condensata, Brch. in Balfs, Brit. Besm. p. 179, t. 34. f. 1, 
Lat. 18-24 y. 

Hah. Fairfield, Conn., not rare witli Mougeotia sp. in Mill Eiver 
(H. J. no. 178). Cold Spring Harbour, N.L., frerpent in lower 
pond. Wake Forest, N.C., very scarce. Ccnur dWlciie, Idaho, 
scarce in pool by crest (H. J. no. 621). 

Forma minor. 

Lat. 12-15 fjL. 

Hah. I)e Land, Florida, scarce. 

III. MESOTACNIUM, Hiig. 

6. M. MACROCOCCtiM, Boy et Biss, in Ann, Scot. Hat. Hist. 
Oct. 1894,—Palniogloea inacrococca, Xilfz. Bhycol. Germ. p. 158 
(1845); Tab. Bhyc. i. t. 24. f. 2. —Mesotsenium Braunii, Be Bary. 
Qonj. p. 74, t. 7. a. ff. 1-8 (1858). 

Lat. 12 y. 

Hab.^ 14ear Whitmore Lake, Northfield, Mich. (H. J. no. 146). 
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7* MESOTAmiUM Enbltcheeianttm, JSflig. Gatt, Mnz, Alg. 
p. 109, t. vi. E. 

Lat. 10-12 //.; 2~4 times longer than tlie diameter. 

I£ah» Palo Alto, Calif., abundant in small pool (H. J. no. 588). 

IV. CTLINDEOCTSTIS, MenegK 

8. 0. AMEETCAKA, Tl. Sp. (PI, 18. figS. 5, 6.) 

(7. magna, circiter 2g"plo longior quam lata ; cellulis eylin- 
drieis, in medio distincte eonstrietis, apicibiis rotiindatis (semi- 
circularibns) j membrana acliroa; pyreiioidibus magnis singulis 
in centre semicellularum, ebromatopboris conspicue radiantibns. 

Long, 52 fA.; lat. 22-21 (x. 

Hob, Itbaca, K.T, (H, J. no. 499). 

Tbis species appears to be sufficiently distinct from O. dlplo- 
spora, Lund., the cylindrical cells and semicircular apices being 
quite characteristic. It resembles J^enium nifescens^ CleTe, in 
form, but it is a little smaller and has a colourless membrane; 
moreover, the chlorophyll is arranged as in Cglmdrocgfitls. 

9. C. ANOULATA, West 4* West^ in Trans. Linn. Soe. 

Ser. II. JBot. v. p. 287, pi. 18. ff. 25, 26.—C. tumida, WoUe, Alg, 
JJ. p. 23, pi. 56. ff. 7, 8, non T. Gay. 

A rather smaller and proportionately narrower form: long. 62 p; 
lat. 21 p ; lat. isthm. 20 p. 

Mob. De Land, Florida (H. J. no. 590). 

V. PBISTIUM, BHh. 

10. P. Clevet, Lund, in Act. B. Soc. Scient. Tips. Ser. III. viii. 
no. 2, p. 86, t. V. f. 11. 

Long. 75-90 p; lat. 80-83 p. 

Hah. Seattle, Wash. (H. J. no. 687). 

The smallest specimens are about one fourth smaller than 
Lundell’s original measurements, but they resemble his figures 
exactly.” 

■ 11, P. AKNUiiABB, West, in Jburn. JBot. xxix. Dec. 1891, p, 854, 
t. 815. ff. 6, 6. 

Hah. Chester, S.C., common (H. J. no. 628). 

“ A peculiar form with the constrictions barely visible; lat. 25 p^ 
Must be a form of this species.” 

This plant is now known from Maine, Pennsylvania, Louisiana, 
and South Carolina* 
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12. Pektum: DigitES, Bnih. in Balfi, Brit. Desm. p. 150, t. 25. 
f. 3. Olostoriiuvi Digitus, Ehrenh. ; C. lainellosiim, Breb.; Peiuuiii 
lamcllosiim, ; P- iiavigium, W, B* Turn, m IL Sv. Vet.- 

AJcaiL Ilmidl. xxy. no. 5, p, 17, t. i. f. 9. 

Johnson loiincl this species abundant from many States. He 
remarks, ‘‘Ifear I have not learned to distinguish P. 
from P. lainellosum.'' Cfr. West & Gr. S. West in Journ. But. 
xxdiL Mar. 1805, p. GG. 

18. P, MiVRO-AUiTACEirM, Breb. in Bafts, Brit. Besm. p. 149, 
t. 25. f. 1 a-c. 

Noticed from many States ; lat. 22-32 ft. The specimens from 
Plymouth, N.H. (H. J. no. 353), are worthy of mention as they 
did not show the linear arrangement of the markings. 

14. P. SPiROSTBiOLATUM, Barker, in Quart. Jour. Micr. Soc. 
N. S. ix. p. 194. 

Long. 148-220 fx ; lat. 16-19 

JBab. De Land, Florida, not rare; also Tallahassee, Florida. 

15. P. MiKUTEM, Cleve, in 6fv. K. Vet.-AJcad. Eorh., Arg. xx. 
1863, no. 10, p. 493.—Docidium minuturn, B,alfs, Brit. Besm. 
p. 158, t. 26. £. 5. 

. Yar. CRASSiJM, West, in Journ. Linn. Soe. (Bot.) xxix. p. 130, 
t. 20. f. 1. 

The specimens were all rather more attenuate than any we 
have previously seen, and had a punctate cell-membrane. Long. 
46-70/i; lat. 12-19 fi. 

Ilah. Florida (H, J. no. 545). 

VI. EOYA, West ^ Q. 8. West. 

16. E. OBTnsA, West cf O. 8. West, in Journ. Boij. Mier. 8oe. 
1896, p. 152.—Closteriumobtusum, Breb. in Mem. Soc. Bei.Mat. 
Gherhourg, iv. p. 154, t. 2. f. 46. 

Lat. 7 jU. 

Uab. Glencoe, Ill., 1890. Single specimen found (H, L 
no. 85). 


VII. CLOSTEEIUM, Nitzsch 

17. 0. iiUKiriiA, Nitzsch ; Balfs, Brit. Besm. p. 163, t. 27. f. 1. 
Mah. Near Tallahassee, Florida, scarce. “ In some speci¬ 
mens a wide colourless sheath covered with dirt &c. was seen.” 
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Wake Forest, N'.C. Some specimens showed a wide gelatinous 
covering around the cells.'^ 

18. Ceosteeium: Buahnti, Beinscli, Algenjl. Franlcen in Abk. 
Naturldst, Ges, %u Nurnberg^ iii. (1866) p. 196,1.12. f. 5; Joshua 
in Journ. Bot, ssiii. (1885) p. 35, t. 254. f. 9.—C. areolatum, 
S. 0. Wood, 1874 ; C. maculatum, Hastings^ 1892. 

Lat. circ. 50 fj,. 

Sab. Clay Co., Eansas, abundant (1895) (K. J. no. 636). 

19. C. JDECOBirM, Breb. in Mem. Soc. Sol. Sat, Cherbotorg, 
iv. p. 151, t. 2. f. 39. 

Lat. circ. 32-40 fi. 

Sab. Bridgeport, Conn,, occasional (H. J. no. 331). New 
Baltimore, Mich., frequent (H. J. no. 330). 

20. C. Deltoktii, WoUe, in Bull. Torr. Bot. Club, xii. (1885) 
p. 2.—C. Balfsii, Brcb.., var. Lelpontii, Klebs, 1879; C. crassum, 
Belp. (non liahenli.). 

Lat. 25-31 g. 

Sab. Staten Island, N.T., very abundant (II. J. nos. 401 & 419). 
Bridgeport, Conn. Near Tallahassee, Florida. Easton, Conn., 
abundant in brook. Seattle, Wash., frequent. 

21. C. PEJSLONQUM, Breh, in Mem. Soo. Sci. Sat, Clierboicrg, 
iv. p. 152, t. 2. f. 41. 

Long. 710 yu; lat. 19 g. 

Sab, Seattle, Wash., scarce. 

22. C. litKEATtTM, Bhrenb. ; Balfs, Brit. Besm, p, 173, 
t. 30.,f, 1. ■, 

Var. cosTATiTM, WoUe, Alg, XT. S, p. 25, t. 61. f. 3. 

Long. 820 g ; lat. 30-32 g. 

Sab. Wake Forest, N.C., occasional (H. J. no. 521). “ Seema 
to b© distinctly this form, but one specimen recently divided 
shows imperfectly more numerous stria) on the new half.” 
Bridgeport, Conn. (1893 and 1895). 

23. C. MACILENTUM*, Breb. in Mem, Soc. Sci. Sat, Cherhoutg^ 
iv.p. 153, t. 2. L36. 

Long. 560 g ; lat. 16-20 g. 

Sab. New Baltimore, Mich, (H, J. nos. 236 So 803). Burlington, 
Kans., in ponds with Azolla, 
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24. Closteriitm Ealesii, Breh. in Jenner^ FL Ttmhr. Welh\ 

p. X ; Brit. Desm, p. 174, t. 30. f. 2. 

Yar. HXBRiDEM, Hahe^ih. M. iEurop. Alg. iii. p. 135. 

Lob^?. 408 fi; lat. 32 /x. 

Mah* Bridgeport, Conn. 

25. C. STRIOLATL^M, JShrenh.; Ealfs, Brit. Besm. p. 170, 
t, 2 gf etf. 

Mob. Portland, Oregon: ‘‘ a short form very like C. diclymo- 
foGum in shape and size, but coarsely striate. Yery abundant ” 
(H. J. no. 415). Meredith, bJT.H., and Plymouth, NJl.: ‘‘ forms 
like C. dich/motocmn except that ends were more rounded; coarsely 
striate; several cross-lines; upper margin nearly straight; diara. 
40 jjL (II. I. no. 382). This may be var. ortlionof um ^ Eoy. 
IN'ear Tallahassee, Plorida: ‘‘a long form nearly straight on 
ventral margin and with truncate ends ”; diam. 50 ^ (H. J. 
no. 478). 

26. C. niRECTiTM, Arcli. in Broc. Buhl Nat. Kisf. Soc. (1862) 
p. 80, t. 2. ff. 23, 24. 

Long. 170 fjL ; lat. 11 

Nab. 'New Connecticut (H. J. no. 536). 

27. C. loHKSOKii, n. sp. (PL 16. figs. 1, 2.) 

Cl mediocre, cellulis diametro circiter 17-plo longioribus, sub- 
rectis et leviter sigmoideis, lateribus parallelis sed apices versus 
gradatim attenuatis, apicibus subtruncatis ; membrana glabra. 

Long. 357 ft; lat. 21 ft; lat. apic. 12 ft. 

Nab. Plymouth, N.TI. (H. J. no. 655). 

This species seems to be sufficiently characteristic. 

28. C. Toxok, West, in Journ. Linn. JSoc, (Bof.) sxix. p. 121, 
pL 19. f. 14, 

Porma eloko-ata. (PI. 16. figs. 3, 4.) 

Long. 350 fx ; lat. 6--9 ft. 

Nab. Plorida (H. J. nos. 485 & 564). 

29. C. TTTMIBUM, Johns, in Bull Torn. Bot, Club, xxii. (1895) 
p. 291, pi. 239. f. 4.—C. Cornu /3, Malfs. 

Long, 130 ft; lat. 14-18 ju. 

Nab. Horse Plains, Mont., frequent (H. J. no. 626). Holder- 
ness, frequent. 

30. C. Diam, Ehrenb .; Balfs, Brit, Besm, p. 168, t. 28. f. 5, 

Lat. 20-25 ft. 
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ITaJ). "Whitmore Lake, Mick. (TL J. no. 485). Neat' Talla- 
Iiassee, Florida (H. J. no. 477). ‘‘A very lonp^ form describing 

a semicircle, and with, very lifctle inflation in the middle. Very 
like a jtuzzling form found at Edgemoor, Ind., some years 
ago.” 

81. Closterium aoutum, Breh. in BaJfi, Brit. Besm. p. 177, 
t. 30. f. 5. 

Lat. 12 /i. 

JIal, Weston, Mass.; forming a green gelatinous mass on 
stones in stream (H. J. no. 4). 

VIII. BOCIDIUM, Brel. 

32. B. ni.LA.TATUM, Nordst. m Balenh. Alff. no. 2250 ; Lund, 
in Act. li. Soc. Sc. Vj^s. Ser. III. viii. no. 2, p. 88, t. 5. f. 12. — 
Pleurotmnium dilatatum, Gleoe. 

Lat. 12 p. 

JIah. Be Land, Florida, frequent (H. J. no. 578). 

IX. PLEUKOTJEFIUM, A%. 

33. P. KODOSUM, Zund. in Act. B. Soc. Se. Ups. Ser. IIL viii. 
no. 2, p. 90.—Bocidiiim nodosum, Bail, in Balfs., Bt'it. Besm. 
p. 218, t. 35. f. 8. 

Long. circ. 400 ft j lat. ad has. semicell. 55 ju ; lat. apic. 30 /i. 
JIah. Near Tallakassee, Florida, very scarce (H, J. no. 480). 
Laconia, N.H., not common (H. J. no. 668). 

34. P. CONSTBTCTUM, JI. O. Wood, in Smithson. Contrih. Knowl. 
xix. (1874) p. 121; Zagerh. in Ofoers. Sv. Vet.-Ahad. Forli. 
(1886) no. 7, p. 251.—Boeidium consfcrictum, Bail in Malfs^ Brit. 
Besm. p. 218, t. 35. f. 7 (1818). 

Lat. ad baa. seinicell. 49 g. 

Hal. Laconia, N.H., scarce (IT, J. no. 648). 

35. P. ScEPTiiUM, West ^ G. S. West., in Trans. Linn. Soc. 
Ber. II. (Bot), v. p. 285, pi. 13. f. 6.—Boeidium Bceptrum, 
Hiitis.; B. tridentulum, Wolle. 

Lat. 8“10 /i. 

Hal. Be Land, Florida, frequent (H. J. no. 614). 

36. P. TBOOHiscuM, West ^ G. S. West, 1 . c. p. 285, pL 13. 
if. 4, 5. 

Hah. Be Land, Florida, very common. 

MSH, JOURH.—BOTAHV, TOE. XXXIII. Y 
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The specimens agreed 'exactly witlx those originally described, 
and from tlie present state of our kiiovv]e<Igc of this type of 
Fhiirotamnmi^ it is impossible to say whether tl)is species^ 
DoGidium vemteosum^ Bail., and JPleiirotamimn tessellatmn^ 
Lagerh., are identical or not. The figures and descriptions of 
Docidiim verruGosim and JBleitrotoGnium tessellatum are not suffi¬ 
ciently accurate to admit of a detailed comparison, but they 
agree in having the rectangular markings more numerous and 
regularly arranged, a character which, if correct (and this is very 
doubtful), readily distinguishes them from P. trocldscim^ Only 
an examination of the original examples of Docidium vernicosum 
and Pleurotmnium tessellatum can definitely determine the point, 

X TEIPLOCEEOS, Bailey. 

S7. T, TEKTicinLATTTM, Bail. 1851.—Docidium verticillatum, 
Bail, in lialfs., Brit. Besm. p. 218, t. 35. f, 9 (1848). 

Lat. 45-47 /i. 

Mah. Laconia, N-H., common (H. J. no. 649). 

“ AH the specimens seen were characterized by having but two 
bidentate projections at each end.” 

38. T. GRACILE, Bail. 1851; Nordst. in K. Sv. Vet.-Akacl 
Ilandl. xxii. no. 8, p. 64, t. vii. f. 12.—Docidium gracile, 
Wittr. in Ifov. Act. 8oc. Upsal. Ser, III. vii p. 21, t, 1. 
f. 10. 

Lat. 20-26 fx. 

Ilah. De Land, Morida, occasional (II. J. no. 576). liaeonia, 
N.H., occasionaL 

“ All the specimens seen had two bidentate processes at ouch 
end. This is of interest in connection with the fact that all the 
specimens of T. verticillatim (whieli were abundant) showed the 
same peculiarity. Are these two species really distinct ? ’’ 

XI. EDASTEDM, Bhrenh 

39. E. HIJMEROSLTM, Ealfs, Brit. Desm. p. 82, t. 13. f, 2. 

Long. 104 yu; lat. 76 fi. 

Ilah. De Land, Florida, frequent (H. J. no. 595). 

“More like Ealfs’ figures than "Wolle’s.” 

Var. MAMMOSUM, Scdmidle, in Ber. der ISfaturfor. Ges. zu 
Freihury, vii. Heft 1, p. 106, t. 6. f£. 9, 10. 

Long. 100 fi ; lat. GO n. 

Ilah. De Land, Florida (H. J. no. 552). 
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40. Euasteem SITTUOSUM, Len07'm, (1845); Ealfs, Brit. Besm, 
p. 85, t. 13. f. ^a,h,G (1848). 

Long. 56-00 //.; lat. 36-40 jj. ; lat. istlnn. 10 jj .; crass. 22 /i. 

Sah. Be Land, Elorida, abundant (H. J. no. 600). 

41. E. ANSATEM, EJirenb. (1832); Malfs^ 1. c. p. 85, t. 14. f. 2. 

Var. TEEQ-IDEM, Borgesen, in Videnslc* Medd, f. d. naturh, 

Boren, lijohenliavn (1890), p. 938, t. 3. f. 15. 

Hah, Wake Forest, N.C., abundant (H. J. no. 535). 

some specimens the sides of tbe semicells are almost 
straight.” 

42. E. SEBHEXALOBEM, n. sp. (PI. 16. fig. 7.) 

B. parvum, eirciter H-plo longins quam latum, profunde 
constrictum, sinii angusto-lineari; seinicellulae subtrilob®, lobis 
lateralibus oblique truncatis, marginibus truncatis ad sinutn 
convergcntibus, lateribus multo eoneavis, lobo polari lato subrect- 
angulari, angulis suporioribus leviter rotundatis, apice convexo 
cum incisura profunde lineari in. medio ; a latere visa© subovat®, 
apice rotundatO“truncato, lateribus cum tiimore singulo ad partem 
inferiorem.; a vertice visa ellipticae, tumoribus binis ad medium 
utrobique. 

Long. 40 fi ; lat. 26 /i; lat. isthm. 6 g ; crass. 15 p. 

Hah. Be Land, Florida (H. J. no. 586). 

This species is closely allied to H. quadrioculatum.) West Gt, S- 
West, but as it possesses distinct characters we think it should 
ho considered as another species. It is distinguished from the 
above-mentioned Asiatic species by its proportionately broader 
cells, its different lateral margins and basal angles, as well as in 
the apex and the poles of the vertical view. 

43. E. i^YEAMiDATEM, West, in Journ. Linn. Boc, xxix. {Bot,) 
p. 139, pi. 20. f. 13. (PL 16. fig. 14.) 

Long 28 g; lat. 20 g; lat. isthm. 6 fj. 

Hah, Florida (II. J. no. 427 a). 

The figures of this species previously given (cfr. supra) are 
very bad and do not adequately represent the species; we 
therefore give a more accurate figure of an American sp)ecimen, 

43 a, E. IHTEKMEIUEM, GUve, in Of vers. Bv. Tst.^Akad. Borh. 
(1864), no. 10, p. 484, t. 4. f. 1; Lund, in H. Act. B. Bog. Bg. 
Ups. Ser. III. vii. no. 2, p. 21, t. 2. f. 4. 

The typical American form of this species appears to have 

y2 
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more produced lateral and 'polar lobes ilijui tlic .MuTopea.ii ])laiit; 
tlic S])oeiiucius soon by Joluisoii show this and. wo do ibowt? 
eotitainod in material reecdivt^d -from bim. also West & 

(x. 8. West in Trans. Linn. Soe. Ser. II. (Bot.) v. p. 24*2, pi. 14, 

ff. ]8, 10.) 

Long* (>S fjt ; lat. 42 jn ; lat. istlnn. 8 g ; crass. 22 /n 
Ilah. Be Land, Florida (II. J. 3io. 587). 

Var. TALiDiTM, n. var. (PI. 16. fig. 8.) 

Yar. robristuin, lobis lateralibus ct polaribus latioribus, angulo 
lobormn laleraliimi siirsum enrvato. 

Long, 70 ju ; lat. 40 p.; lat. iwtlnn. 8 ft ; craws. 24 //. 

Jlah. Bo Land, Florida (H. d. no. 581.). 

Yar. PUBXJM, noh, (E. piirum, Wolle, Fresliw. Alg. V", 8. 
p. 87, pi. 58. ff. 9-11.) 

Yar. angulis loborum latcralium polariumque late rotundatis, 
winii mirms aperto. 

Hob. Florida and New Jersey. 

44. Euasteijm JoirKsoKiT, n. sp. (PL 16. fig. 9.) 

JJ. submediocre, l|-plo longius qnam latum, profunde con- 
strictum, sinu angiisto lineari; semicellulfB siibtriangiilares, 
angiilis basalibus late rotundatis, lateribus inferioribiis binodu- 
losis, lateribus superioribus coiicavis, apicibus late eonvexo- 
truiicatis, annulo granuloruin prope et circa apicem, tumoribus 
granulatis tribus in contro, eo mediaiio et inleriori com aivnulo 
granuloruin 5, iis superioribus et latera versus granulis 4 
instructis, cum granulis circ. 4 intra angulos basales; a latere 
visie ovatsB; a vertice visae ellipticao, tumoribus prominentibus 
utrobique, et in centre (circa apicem scmieellula?) cum amiulo 
grarmlorum 16. 

Long. 60 ju; lat. 40 fi ; lat. apic. 17 /ij lat. istlim. 11 /ij crass. 

26 /i. 

Mai. New Connecticut (H. J. no. 528). 

45. E. ATTEKTTATUM, WoUe, Desm. V, S. p. 103, pi. 26. f. 17; 
West ^ G. S. West, in Trans. Linn. Soc. Ser. II. (Bot.) t . p. 243, 
pL 14. ff. 20, 21. — E. Hastingsii, WoUe, Desm. U. B., new edit, 
p. 113, pL 42. ff. 16, 17. 

Long. 04 fi; lat. 35 fjt ; lat. apic. 15 ^; lat. istbm. 11 ft ; crass. 
23 fi. 

Mai. Seattle, Wasi. (H. J. no. 638). 




SOME DESMIBS OF THE UNITED STATES. 


289 


46. Euastbum gemmatum, JR>alfo (1844); Brit, Besm, p. 87^ 

t. 14. f. 4, 

Long. 4S“55 p .; lat. 39-52 p) lat. istlim. 14 p ; crass. 26 u. 

liab, Bridgeport, Conn. (H. J. nos. 178 & 226). Meredith 
(H. J. no. 369), Plymouth and Laconia, N.H. Seattle, 'Wash. 

47. E. DOLIFOllME, 11 . sp. (PL 16. fig. 12.) 

B, parvum, l|-plo longius quam latum, profuiide constrictura, 
simi angusto-lineari extremo snbampliato ; senuceilulin triincato- 
pyramidatse, angiilis basalihus rectaiigularibus, lateribus bi- 
niidiilatis, imdulatione basali omarginato, aiigulis apicalibus 
mucronatis, apicibus latis truncatis et ievissime convcxis in 
medio levitcr euiarginatis, supra et jiixta istliimnii tiimore 
promineuti; a vertice visa) subanguste elliptic®, tuniore mediana 
utrobicpie; membraiia punctata. 

Long. 4il p; lat. 27 p; lat. apic. 30 /z;*lat. istlim, 10 p; crass. 
17 p, 

Ilah, Le Land, Elorida. 

48. E. BiNALE, Blirenh, (1840); Balfa, I, c, p. 90, t. 14. f. 8 
(1848).—Heterocarpella binalis, Turp, (1820). 

Hal), Duval Co., Pdorida, abundant witb zygosp. (H. J. 
nos. 298 & 307). 

“Zygospore spiny, vs/itb the spines forked at tip2’ 

49. E. SIBIBICUM, Boldt, in Of vers, JL Vet,-Ahad, ForJi, 1885, 
no. 2, p. 99, t. 5. f. 2; Johns, in Bull, Torr, Boi, €luh (1895), 
xxii. p. 202, t. 239. f. 13. 

Hah, De Land, Plorida, scarce* 

50. ¥j. Ciastonit, llacih, in Bozpr. Akad, Krak, Ser. II. ii. 
(3 892), p. 384, t. 2. f. 28; West G. B, West, in Trans, Linn, 
Soc, 8er. II. {Bot,) v. p. 244, pi 14. f. 31. 

Mab, De Laud, Elorida. 

51. E. ABBUPTUAi, Mo 7 'dst, in Vidensk, Medd, Naiurh, Boren, 
Kjobenh, 1869, nos. 14-15, p. 217, t. 2. f. 3. 

Eorma minob. (PL 16. fig.-10.) 

Long. 28 p ; lat. 21 lat. apic. 13*5 p] lat. istbm. 4*5 p. 

Hah, Minneapolis, Minnesota, 

52. E. OCULATXJM, Borgesen, in Vidensk, Medd, Boren, Kjohe^ik, 
1890 (1891), p. 941, t. 3. f. 24. 

Eorma seudcellulis in medio apicis emarginatis (non profunde 
incisis), angulis basalibus rotundatioribus. (PL 16. fig, 13.) 
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Long. 48 fi; lat. 30 ^ ; lat. apic, 17 /x; lat, ist’hin. 8 /i; crass. 11) fu 

Ilah, Be Lancia IHorida. 

53. Euasteitm EVonuTiTM, West G. S, West, in Trans. Linn. 
Soc, Ser. II. (Bot.) v. p. 243, pi. 14. f. 22(180()).—E. abniptiini, 
Nordst.^ var. evolutiim, Bordst. in- Ofoers. Vei.-AIcad. Fork. 
(1877), no. 3, p. 21, t. 2. f. 7.—E. Nordstedtianuni, Wolle, iJe&m. 
U. S. pp. 105-6, pi. 26. ff. 7, 9-12 (1884).-—E. coroiiatum, 
fF. B, Turn, in Journ. Micr. Bog. Ber. II. v. pp. 935-6^ 
pL 15. f. 9 (1885). 

F. mediocre, circiter l|-plo long!us quam latum, profmide 
constrictum, sinu lineari extrema siibam[)liato; scmicellulfe 
suboblongse vel pyramidato-trapeziformea, S-lobse, incisuria 
Jateralibus similibus apertia et rotundatia; lobis latoralibus 
et basalibus similibiis, subrotimdatis vel subtrinicatis, ioferi” 
oribus paullo majoribus, spinis brevibus validis 3 (ssepo 2 
vel 4) ad marginem et spina singula (vel rariiis spinis binis) 
inira marginem; lobo polari maximo, late oblougo et truncato, 
lateribiis rotundatis cum spinis brevibus plerumque 2, angulis 
apicalibus cum spina singula valida divergent! (longitudinis 
variabilis) instructis, incisura mediana profunda et subaperta, 
intra marginem apicalem cum verruca rotuiidata, .emarginata vel 
bidentieulata juxta incisuram apicalem utrobique; in contra 
semicellularum verruca magna subtrilobata, juxta sed supra 
verrucam euin scrobiculis magnis binis, intra angnles inferiores 
ct juxta sinum cum granulo magno singulo (vel verruca omargi- 
nata); a latere visjB angulari-ovatm, basin versus cum verruca 
magna emarginata utrobique, angulis superioribus emarginatis, 
in medio apicis cum dente instructa; a vertice visa> clliptiaB, 
polls denticulatis, in medio utrobique cum verruca magna 
emarginata. 

Long, 60-71 fi] lat. 37-47 /lj; lat. istbm. 10*5-15 |i; lat. lob. 
polar. 30-35 p .; crass, 27*5-31 p. (Eig. xylogr. 1 a: ct 6.) 

Sal. Minneapolis, Minnesota.; Scarbro’, Maine; &g. 

TMs species, originally described from Brazil as a variety of 
Fj. alruptum and since found in S, Africa {cfr. ISTordstedt, in 
Act. Ilnivers. Lund. vol. xvi. (1880), p. 10), is a frequent l^ortb 
American species of Fuastrumi and after examining liundreds 
of specimens from many parts of the United States, we have 
become well acquainted with its various forms. Eor an account 
of its distinctive peculiarities vide West & G-. S. West, L c.; it 
is a very distinct plaait from F. ahruptum, a figure of a small 
form of which we give for comparison (PL 16. fig. 10). 
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The variable species so very badly described and figured by 
Wolle as JE. NorcUtedtianum is without question E. evolutum^ as 
specimens of an Euastrum received from him from Minneapolis^ 
Minnesota (one of the most abundant habitats of M. Nordstedt-^ 
ianum, cfr. Desm. U. S. p, 106), are identical in all respects with 
E. evolutum. The figures of front, vertical, and lateral views 
given by Wolle are too crude and inaccurate to be of any value. 
E. eoronatum, W. B. Turner of which we possess the original 
(and numerous) examples, is also this species in its most typical 
form; Turner’s figure and description are incorrect. It is also 
rather remarkable that the specimens described as E. coronatum 
by Turner came originally from the late Eev. B. 'Wolle, and are 
from the same locality as those described by the latter as 
E. Nordstedtiammi. 




Pig. 1.---A11 X 620. 

a et h. Emstrmi evolutum, West &> 0*. S. West. 
6 *. „ ,, ,, 

d et e. „ ,, „ 


forma minor. 

var. inter/rins, West & 


G. S. West. 


/. „ pktum, Borg., var. suhrectangulare, n. var. 


* Ib Nordstodt’s Index Besmid. (1896), p, 234, E. eoromtum is placed as a 
synonym of E* sUnpUso, Wolle; we cannot quite comprehend how such an 
obvious mistake arose. 
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III 1890 Borgoseri dcBcribod two new H|.)cu'.ic>s of 'MuaHlrum, 
from ]']nizilj M. imiuliforme and E. OlazloDii. Tlicso two 
species we must consider n,s inorcly varieties oi B. evolutiim; after 
examining forma wKicli arc certainly intermediate between llsem 
and tlio latter species. We give a tiguro of one of the transitory 
forms between the type and var, Glaziovii (PL 16. fig. 11). 

B, MonhteiUianiim var. elejmis, W. E. Turner (in K. 8v. Vet.- 
Akacl. IlandL, Bd. xxv. no. 5, p. 85, t. 11. f. 17), if correctly 
described with semicelluhe tiimoribus 9 (6 margine, 2 sul)- 
apice, et 1 grandis ceiitrali parte dispositis) ornata^,’^ must bidong 
to some otlier species and not to B. evoliitimu Also B» micra- 
aantlmm^ W. B. Turn. (1. c. p. 82, t. 10. f. 83) may belong here, 
blit again if ‘'tumoribus 8 (4 lateralibus, 2 apicalibiis et 2 lobum 
polarem versus) ornatae” be correct, it must be relegated 
elsewhere. 

The following are the varieties of this species:— 

Porma miitoe. (Eig, xylogr. 1 c.)—E. Nordstedtianuin var. 
nainor, Wolle, JDesm, U, S. p, lOG, pi. 20, f. 8. 

Long 47 ju; lat. 30 ^ ; lat. isthin. 8 ft. 

Ilab. Minneapolis, Minnesota; Orono, Maine; Harvey Lake, 
Pennsylvania, <fcc. 

Var. iNcnniEOEME, noh, —E. incudiforme, Bbrgesen, in Videmi\ 
Medd, Boren> Bjobenli* 1890 (1891), p. 940, t 3. f. 22, 

Var, lobis lateralibus cum spinis paucioribus; lobo polari 
obverse triangiilari, niarginibus lateralibus glabris, angiiiis in 
spina valida productis, apice truncato cum denticulis paucis, 

Bdrgesen’s dimensions are:—Long. 55 ; iat. 39 fx ; lat. isthm. 

7’5 fx ; crass. 24 g. 

Hah, Brazil. 

Var. G-iriANEKSE, nob* —E. Grlaziovii, Borg,^ var. guianense, 
Eacib. in Flora^ Ixxxi. (1895), p. 33, t. 4. f. 10* 

Var. lobo polari subrectangulari, angulis apiealibus cum spina 
valida, apice convexo. 

Eaciborski’s dimensions are: — Long. 42 g; lat. 23 g; lat. 
isthm* 5 g ; crass. 20 g. 

Bah, Tapakoomasee, British G-uiana. 

Eaciborski’s figure appears to us somewhat crude, but we have 
no doubt that it is a form of B, evolutum. 

Var. GriiAziovii, noh. —^E, Glaziovii, Bbrgesen^ 1. e, p. 941, t. 3. 
f, 28. 

Var, lobis lateralibus subconfluentibus cum spinis minoribiis 
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paiieioribiisque; lobo polari latiori et apice couvexo, iiiargioibiis 
lateralibus cum spina singula prseditis. 

Bbrgeseii’s dimensions are:—Long. 55 ji; lat. 35 ft; lat. 
istiim. 6*5 fi; crass. 21 ft. 

Ilab, Brazil. 

Tins differs from var. integriufi in its more rectangular lateral 
lobes, tlie lateral margins of which are even slightly divergent; 
the apex of the polar lobe is also much more convex. 

Var. iJVTEGEitrs, IVest ^ G. S. West, Trans, Linn, Soc. Ser. IT. 
(Bot,) V. p. 244, pL14. ft. 23-25. — E. spinosuvn, WoUe, Besm. 
U, 8. p. lOG, pi. 27. If. 4-7, 17 (1884), non E. spinosum, Balfs 
(1844). 

Var. lobo polari cum spina singula (vel spinulis binis) utro- 
bique infra spinam majorcrn, incisura infra lobiun polarein 
majore et latiorc, lobis lateralibus non divisia sed subretusis, 
q uadridenticiilatis. 

Long. 52-61 ft; lat. 32*5-41 ft; lat. istlim, 9*5-10 ft; lat. lob. 
polar. 24-30 ft; crass. 22-27 ft. (Eig- xyiogr. 1 d et e.) 

Ilab. Minneapolis, Minnesota; De Land, Florida ; Bridgeport, 
Conn. ,* Harvey Lake, Pa. 

B, claDatim, W, B. Turn. (1. c. p. 85, t. 11. f. 18), may be a 
form of this variety, hut it is insufficiently described and figured, 
and must therefore be held as doubtful. 

54. Euasteum eiotum, Borgesen^ I, c, p. 039, t, 3, f. 19. 

Var. sUBHECTANGUTiAEE, u. var. (Fig. Aylogr. If.) 

Var. minor, semicellulis in parte inferiore subrectangularibus, 
angulis basalibus leviter divergentibus, sub lobum polarein minus 
constrictis, in centre cum seriebus vertiealibus tribus granuloruio, 
supra ea granulis inagnis duobus positis, et graiiulo niagiio 
singulo juxta incisuram apicalein utrobique, etiam granulis 
noiniullis minoribus intra margines. 

Long. 59 ft; lat, 35 ft; lat. lob. polar, (c. spin, apical.) 33 ft; 
lat. is thru. 0*5 ft. 

Ilab. Malaga, New Jersey. 

55. E. OCCTDENTALE, 11. Sp. ' 

B. verrncostim^ Ehrenb., var. Joshua, in Journ. Bot. (1885), 

xxiii. p. 34, t, 254. f. 2; West, in Journ. lioy. Micr. Soc. 1890, p. 287, 
li, vermcosimij var. simplex' forma tiimescens, W. B. Turn, in K. Sv. 
Vet.-Akad. IlanclL xxv. no. 5, p. 74, t. 11. f. 9^. Cos7narmm pro- 
trmtmn^ Wolle, Besin. U. S. p. 83, pi. 17. if. 27, 28; non C.protraetum^ 
Be Bary. 
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lEumtrmn mocliocre, circiter 13 -plo loiigiiis qiiam latum, 
prof unde con strict um, sinu an gusto-lineari extrciuo ampliato ; 
seniicellula} traucato-pyramidatjB, angulis basalibus latissiuic^ 
rotundatis, lateribus superioribus retusis, apicibus late truiicatis 
retusisque, angulis superioidbus rotundatis 5 a latere visjo truu- 
cato-ovat® apice retuso; a verbice visse ellipticj©, polis acute 
rotundatis, ad medium utrobique leviter sed late iidiatie; mem- 
braua granulata, grauulis numerosis subconceiitrice ordinatis. 

Long. GS-SS jjL ; lat. 60-71 fx ; lat. apic. 27-33 fx ; crass. 42 jx. 

Hah. E'ear Orono, Maine. Ponds, Pennsylvania. Evanston, 
Ill. (H. J. no. 80). Waverly, Mass. (H. J. no, 21 ). 

Distrih, Canada and Eorth "Wales. 

After examining large numbers of this species from various 
localities and finding its characters quite constant, we are now 
convinced that it is certainly distinct from IS, verrucosim, nntler 
wdiieh species Joshua placed it as a variety. Gosmarium pro- 
traetum^ Wolle (1. c.), also evidently belongs to this species. 
Joshua’s figure is more accurate in outline than that of Wollo, 
hub shows too few gnmules. The specific name *simplew^ could 
not be adopted as this name has already been given to two 
species of this genus. 

56. E, VEEEXJCOSTJM, Elirenb.\ Ealfs, Brif, Desm. p. 79, 1 .11. 
f. 2 . 

Tar. AUATiJM, Wolle, Besm, U. S, p. 101, t. 26. f. 4. 

Hah, Eaton Eouge, Louisiana (H. J. no. 321). 

Tar. EEDUCTUM, NordsL in Act. TTnivers. Lund, xvi. p. 9, t. 1. 
f. 14. 

Long. 64 f. 1 ; lat. 60 /x. 

JIah, Wake Eorest, Eew Connecticut (H. J. no. 529). 

XII. MICEASTERIAS, Ag. 

57. M. AKCTTATA, Bail, in Smithson. Contrib. ii. Art. 8 , p. 37, 
t. 1 , f. 6 (1851); JSlordst. in Ofvers. K, Vet.-Akad. ForJi. no. 3 
(1877), p. 22-23 cum fig. xylogr. II. 1 , 2 c. 

Tar. GEACiLis, West ^ G, S. West, in Trans, Linn. Soc. Ser. II. 
{Bot.) V. p. 238, pi. 13. £. 27. 

Long. 73 lat. 121 jx; lat. isthm. 10 fx. 

Hah. De Laud, Florida. 

58. M. MNFATIFIDA, Ealfs, Brit, Besm. p. 77, t. 10 . f. 3 .“— 
Euaslrum pinuatifidum, Kutz. 
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A. form with a.ii extra "basal tooth; lat. 60 jj,; cfr> West in 
Journ. Linn. Soc., Bot. xxix. p. 133, t. 20. f. 9. 

JIah. Seattle, Wash. 

59. Miobastebias fitecata, Balfs, JBrit. JDesm* p. 73, t. 9. 
f. 2 (1848).—M. pseiidofui’cata, Wolle, 1881; Desm. 27. S. p. Ill, 
t. 35. f. 4.—M. furcata yar. decurta, TF. B. Ttmi, in Journ. Boy. 
Micr. Soc. 1885, p. 936, t. 16. f. 10.—M. furcata var. simplex, 
WoUe, 18S5; Aly. U. S. p. 40, t. 59. ff. 6-7. 

Mah. Be Land, Blorida. “ Found it abundant in material 
collected in 1895. A.11 forms were present, from typical ones to 

those with the lateral arms undivided. A specimen showing 
one-half of the ^pseudofureata^ tj])e imd the other half of the 
simplest is preserved in H. J. no. 560. Biam. of simplest parti 
196 jix, of other 144 /x.’’ (Big. xylogr. 2 5.) 



Kg. 2,'^Micmstenafi furcata-t Balfs. a efc b, xS40. 
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Spocinieii of ^imntdofiimda ^ form in IL fl. no. 573 (iat. 
185 fil 

Eouiid several curious specimens iijivin,i>* live laiciral r;\ys 
recurved strongly, anil in one case with tbo apices blunt/® (Fig. 
xylogT. 2 a^) 

Seattle, 'Wasli. Mostly typical and ratliei* small (lat. 1.20 fi). 

60. Migrasterias Eiisra-ENS, 1851; WVlle, Desm. 'If. 
p. 112, t. 35. ff. 1, 2. 

Var. SERRATE LA, JFolh, 1885; Air/. U. S. p. 41, t. 59. f. i.5. 

The specimens are referred to J£ riwjem with sonio doubt. 
In tlie two specimens observed tlio margins were serrate as in, 
II. makuhulesliivnrensis^ and tlio apices oE the lobes possessed 
three teeth ; also they liad oacli a basal granulate protuberancA^ 
to the seinicells. One speeinien (long. 145 /i; lat. 116 /i; lat. 
isthm. 21 /i) possessed a series of granules within the sorrato 
margin, whereas the other (Laconia, N.lf., H. J. nos. 650 and 
679 ; long. 156 fx ; lat. 152 fx) was quite smooth. These forms 
appear to differ from many specimens of M. mahalmleahwar'emk 
that we have seen only in the absence of the additional apical 
process. 

61. M. AMERICANA, Ealfs, Brit. Besm. p. xix ot 74, t. 10. 
f. la-G (1848).—Euastrum americanum, Ehrenh. 1843. 

Yar. Lewisiana, West, in Joxmi. Boy . Ilkr. Hog. 1890, p. 286,. 
t. 5. ,f. 13. 

Long, 80-0.03 /.t; hit. 70-84 ; hit. isthm. 23-26 /a. 

Ilah. Ithaca, N.Y. (IL J. nos. 491 k 493). 

62. M. Torrexx, Bull, in Enlfs, Brit. Desm. p. 210, t. 35, f. 5 ; 
WkUe, Desm. U. H. p. lOS, t. 30. ff. l-~8. 

Ilah. 13e Land, Eiorida (H. J. ncs. 604 & 017). 

03. M. SPKCiosA, Wolle, 1885 ; Aly. B. H. p. 38, t. 56. ff, 1,2; 
West ^ G. 8. Hist in Trans. Linn. Hog. 8er. II. (Bot.) v. 
p. 240. 

Long. 104 f .1 ; lat. 96 y. 

Ilah, De Land, Eiorida (H. J. no. 561). 

04. M. TETRAPTEEA, tl. Sp. (Pi. 16. fig. 6.) 

M. submediocris, paiillo longior quam lata, elliptiea, apieibus 
late tniueatis, profnudissime constricta, siun lineari; seinicelhilm 
quinquelobsB, incisuris snbampliatis; lobo polari subinfundibuli- 
formi, ejus angnlis lateraliter productis et decurvatis, apico con- 
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vcxo et late retuso; lobis lateralibus Biibinjeqiialibiis (aiiperioribiis 
iriajoribus) cum iiickuris primariis tribus, ea mediana profiindiori, 
ill l(d)0 inferiori lobiilia emarginatis, in lobo siiperiori lobulis 
divisis cum partibua eniarginatis ; inargiiiibus sitiuuiii et incisu- 
raruin siibpolarium dcnticulo (circ. 5) regulariter ordiuatis 
iiitra niargiiies ferentibus. 

Long. IIG fL ; lat: 100 fi ; lat. apic. lob. polar. 56 p ; lat. isthm. 
IG fi. 

Jial. Tallahassee, Plorida (H. J. no. 546). 

In the division of its lateral lobes and also in the possession of 
tlie small teeth bordering the margins of the sinus and subpolar 
incisions, this species most nearly approaches 3L sjwciosa, Wolle, 
but the idtimate lobules are more numerous, emarginate and not 
sharply apiculate as in the latter species; the polar lobe is also 
quite dificrent in form. 

Dr. ISTordstedt (in letter to Johnson) expressed the opinion 
that it was nearest Jf. conferta^ Lund.,var. Jtamaia, Wolle. We 
think, however, that the decided inequality of the superior and 
inferior lateral lobes, and the marginal denticulations of the 
median and subpolar incisions, are characters more in affinity 
with JL speciom ; moreover, the polar lobe gradmlli/ widens 
from base to apex and the latter is destitute of teeth. 

The outward form of M. tetrapfera is dilfereut from that of 
either If. speciosa or J£ conferia var. lianiata, 

65. MrcRASTEBXAS EonxACEA, Bail, in Balfs^ Brit. Besm. p. 210, 
t. 35. f. 3; JolinBon, in Bot. Qaz. xix. p. 56, t. 6. ft*. 1-4. 

Long. 80 ; lat. 85//. 

Ilah. Laconia, bT.H.; rather scarce in a pond on the stream 
flowing from Lake Winnepesaukee (IL J. no- 665), 

66. M. AXHCTOATA, Menegh. 1840; Goohe, Brit. Bern. p. 186, 
pL 48. f. 1 (after W. B. Turner). 

Lat. 220^. 

Jlah. Be Land, Florida (H. J. no. 572). 

67. M. JoiiHsoM-ii, n. sp. (PL 16 . fig. 5.) 

Jf. magna, circiter tarn longa quam lata, profundissime 
constricta, lateralibus sinus sigmoideo-sinuatis; semieellulse pro- 
funde quinquelobse, incisuris extrorsum ampliatis; lobo polari 
angusto et elougato, lateribus subparallelis sed apicein versus 
divergentibus, apice late bifido, angulo unoquoque acuto et in 
spinam longam producto; lobis lateralibus subcampanulatis et 
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proiTiiicle fissis, lobiilis divergontibus siirsum angustatis cum 
apieibuH p!X)ftiruIc bifiircatiw, aiigulo unoqiiotpio in spinam longam 
producto ; Bomicellrilis intra margimmi lobi. uaiuscujusque serie 
spinarum raimitarum confertarum instiructis. 

Long. 270 jo; lat. 275 jii; bit. bas. lob. polar. 26/i; lat. istlim. 
30 /i. 

Ilah. DeLand, Morida (H. J. no. 580). 

Tills is a very distinct species and cannot be well confounded 
with any otlier. 

68 . Mtchastertas orehata, Breb. in Italfuj Brit, JDesm, p. 75, 
t, 7. f. 2, t. 10. f. 4. 

Lat. 7G /X. 

Hah. Wake Porest, New Connecticut, occasional (II. J. 
no. 580). 

XIII. XANTIITDIUM, Ehrenh, 

69. X, AHTiLOPCEiTM, ElUz. (1849).—Cosmarium antilopoeura, 
Breb, (1840).—Xantliidium fasciculatum, Balfs, Brit. JDesm, (ex 
parte) t. 20. f. 1 a, c. 

Var. MTHHEAPOLTEHSE, WoUe, 1884. 

A form with the spines nearly half as long as the body and 
very slender; in the centre of the semicells are two or three 
semicircles of granules, and ^‘just below these on each face 
arises a long slender spine which stands out widely. This is not 
at all lil^e other specimens placed here, yet agrees in essential 
features.” 

Long. c. spin. 138 /x, s. spin. 72^; lat. c. spin. 126 ju, s. spin. 
64/X; long, spin, 85 /x; lat. istlun. 20 fi ; cross, s. spin. 48 /x. 

Hah. Do Land, Llorida (11. J. no. 570). 

70. X. coNTROTEesxJM, 11. sp. (FI. 17. hg. 2.) 

X. antilopcBum ? var., West cf Q-. B. West, in Trans. Linn. Boe,, 
Ser. II. (Boll v. p. 252, pi. 16. f. 1. 

X parvero, Lj-plo longius quam latum (sine spinis), profunde 
constrictuin, sinu acutangulo subaperto; semicellula) hexagorio- 
ellipticse, aiigulis lateralibus et apicalibus spina curvata singula 
(vel nonnunquam spinis geminatis) prasditis, spinis omnibus 
sursum divergentibus; a latere vism globosge; a vertice viste 
ellipticae; membrana minute punctata, in centro semicellularurn 
levissime incrassata. 

Long. c. spin. 55--59 p, s. spin. 36'5-38 fx; lat. c. spin. 62-56 /i, 
s. spin. 81 /X; lat. istbm. 7'6-8 /a; crass. 20-21 /x. 



SOME BESMIDS OE THE IJHITEB STATES. 


299 


Hah, Laconia, F.H. (H. J. no. C60). 

There is no doubt that Johnson has observed the same plant 
that we doubtfully placed as a form of X. antilopmum, All the 
specimens seen by him had only single spines at the angles, 
whereas many of our examples had a pair of spines at one or 
more of the angles. It is a much smaller species than X. anti-- 
lopcaum^ and although the form of the semicells is about the 
same, yet the spines liaye the same direction as the paired spines 
of X. cristatumi moreover X. antilopoeum never has single spines 
at its angles. The forms of this species may be regarded as 
intermediate between X. inclioatwn^ ISTordst., and X. antilopoeum, 

71. Xakthxdium hastieeritm, W, B, Turn, in Journ, Hop, 
Micr, Soc. 1885, p. 938, t. 15. f. 20 .—X. antilopoeum var. angu- 
latiiru, Josh, in Joimi. Linn, Soc.^ Lot, xxi. (1886) p. 613, t. 24. 
f. 16.—X. angnlatum, Lagerli, (1887). 

Var. JoimsoNiT, ii. var. 

X. antilopcemn, forma javanicim, Johnson, Bull. Ton*. Bot. 
Club, xxii. (1895), no. 7. p. 295, pi. 239. f. 10 j non X. antilo- 
poBum forma javanica, Nordst. 1880 (= X. hastiferum var. 
javanicum^ W. B. Turn. 1892). 

Var, spinis brevioribus et quasi uniformibus, spinis apicalibus 
singulis vel geminatis ; serie curvata granulorum 8 infra apicem 
semicellularum. 

Long. c. spin, 64 s. spin. 52 ft; lat. c. spin, 80 ft, s. spin# 
52 ft; lafc, isthm. 12 ft; crass. 30ft. 

Hah, Ann Arbor, Mich. (H. J. no. 324). 

72. X, JoiiKsomx, n. sp. (Pi. 17. fig. 1.) 

X. minutissiinum, tarn longum qiiam latum (sine spinis), pro- 
fun de constrietum, sinii acuto extrorsum ampliato; semicellnhe 
hexagono-ellipticm, angulis lateralibus spina longa tenui singula, 
aiigulis superioribus spinis binis similibus, etiain spinis binis ad 
marginem iuferiorem prope basin semicellularum, in centro 
spinis diiabus planitie verticali dispositis; a latere visas sub- 
circulares, spinis dnabus divergentibus prope apicem, spinis 
geminatis divaricatis ad medium ntrobique ; a vertice visae 
elliptiese, spinis tribus divergentibus ad poluin unumqueinque, 
spina singula ad medium ntrobique. 

Long. c. spin. 23 fi, s. spin. IL ft; lat. c. spin. 23 ft, s. spin. 11 ft; 
lat. isthm. 5 ft; crass, c. spin. 18 ft, s. spin. 6fx, 

Eab, Bridgeport, Coan.‘(H, J. no. 517). 
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Xanthtdiitm Tobeeti, JVoUe^ ISSo ; Ah/. U. S. p. 35, 
t. 56. fi: 13, 14. 

LoipsY. c. spin, 80-02 p ; long. s. spin. 38-42 p; lat. e. s])iii. 
80-92 p,s. spin. 34-40 p; long. spin. 25-20 p; crass, bas. spin. 
2-3*5 ij ; lat. isllmn 15 p. 

JIab. Be Land, Florida (H. J. nos. 577 <& 588). 

“ In tlie vertical view it is distinct!}^ inllated in, the centre.’* 

74. X. AEMATUM, Rahenh. 1847; Ralfs, Brit. Besm. p. 112, 
t. 18,—Cosinariinn armatum, Brf'h. 1840. 

Var. CEiiYicoHNE, n. var. (Eig. xylogr. 3.) 

Var. ina.jor, processibiis nuxlto longioribus, irregiilaritcr et sub- 
clicbotoine rarnosis, spinis nuilto longioribus et acutioribus. 



Eig. 3.— Xanthidkm armatum^ Babenh., var. cermoofm^ n. var. 
lliree of the processes. X 520. 

Ilah. Be Land, Florida. 

This variety is the “ finely developed form ” mentioned by 
’ Wolle (Besin. IJ, S. p. 92, pi. 21. f. 1) from Mt. Everett, Mass. ; 
bis figure, however, is very inaccurate with regard to the pro¬ 
cesses and spines. 


XIV. COSMAEIUM, Oorda. 

75. 0. BETUSTPORME, Qutw. in Bot. Centralhl. xliii. p. 69.— 
C, Flamnieri, lieinseJi, var. retusiforme, Wille, in Vid.-BehJc. 
jBork. GhrisUaniat no. 11, p* 32, t. 1. f. 16. 

Long. 21 fi ; lat. 18 /x. 

Bah, Xew Baltimore, Mich., occasional. 

76. 0. HOLMiBNSE, Lund* in Nov. Act, B, Soc, Bcient. Tips. 
Ser, III. viii. no. 2, p. 49, t. 2. f. 20. 

Var. inteubum:, Lund. I , c . 

Long. 45-54 p ; lat. 28-34 jx. 

Bah. Ithaca, N.T. (H. J. no. 511)» 
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77. CosMABiTTM Baileyi, Wolle, Desm, U. p. 64, pi. 16. 
ff. 17,18. 

Tar. MAJOE, West ^ G, S, West, in Trans. Linn. Soc. Ser. II. 
(Bot.) T. p. 246, pi. 14. f. 36. 

Long. 70--80 /x ; lat. 70 ju ; crass. 32 jtt. 

Hah. Tallaliassee, Blorida (H. J. nos. 549 & 550), 

78. C. paohybeemum:, Lund, in Act. M. Soc. Seient. Ups. 
Ser. III. ii. p. 39, t. 2. f. 15. 

Tar. Miifirs, ILordst. in Act. Univ. Lund, ix, (1873), p. 18, 
t. 1. f. 7. 

Long. 46-52 p ; lat. 40-44 p; lat. isthm. 12 p. 

Mah. Cold Spring Harbour, H.Y., frequent (H. J. no. 153), 
De Land, Biorida (H. J. no. 581). 

The examples were a little smaller than the Norwegian ones, 
and proportionately shorter; membrane strongly punctate. It 
approaches the Cosmarium mentioned by Hordstedt (in H. Sv. 
Vet.-Akad. Handl., Bd. xxii. no. 8, p. 54, t. 5. f. 22), but is a 
little smaller and is also more deeply constricted. 

79. 0. OAPENSE, Be Toni, BylL Algar. p. 969.—0. pyramida- 
turn subsp. capense, Mordst, in Act. Univ. Lund. xvi. (1880), 
p. 6, t. 1. f. 8. 

Borma minor et isthino latiori ; long. 64 p ; lat. 46 p ; lat. 
isthm. IQp. (PL 17. fig. 3.) 

l£ab. Whitmore Lake, Mich. (H. J, no. 436). 

80. C» peepoeattjm, Lund. 1 . o . p. 40, t. 2. f. 16. 

Long. 61 p ; lat. 57 p; lat. isthm. 34 p. 

Sab, Plymouth and Laconia, H.H., scarce (H. J. nos. 645 & 
646). Harvey Lake, Pennsylvania, frequent. 

81. 0. ocELLATtiM, B. MlcliUr et Gutw, in Eosprawy. Ahad, 
Umuy, KraJcow. Wydzial. nat.-przyr. xxviii. (1894), p. 164, t. 4. 
f. 7. 

Tar. AMEEiCAifUM, 11 . var. 

Tar. longior, semicellulis cum lateribus levissime retusis et 
apicibus subtruncatis, in centro incrassatis; a vertice visis ellip» 
ticis, incrassatis et late tumidis ad medium utrobique, tumore 
unoquoque leviter retuso. 

Long, 29 p ; lat. 24 p; lat. istbm. 5T p ; crass. 13 p. 

This variety differs from G. ocellatum var. incrassatum in its-' 

mm. JOTOK.—BOTANY, Ton. xxxxii, z 
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proportioiiatcly longer cells, its somewliat retiiso lateral margin,s, 
and ill tlie more eixuirginato tliickcning in tlxo centre of tlie soiiii“ 
cells, wliieli is also devoid of scrobiculation. 

82. CosMARiTJM AFGTOARE, JolinsoTi, in Bull* Torr. Bot* 
€lub^ xxL (ISOd), no. 7, p. 290, pL 211 . f. 14. 

Long. 30 fi ; lat. 25 /x. 

Sah* Baton Eoiige, La., scarce. 

83. C. BEOTAFGULARE, Gruu, in Edbenli* Fior* Furop* Alg. iii. 
p. 166 (186S)—C. gotlandicnm, WUtr. (1872). 

Long. 38 fjL; lat. 80 /x; lat. ivstliin. 10 p; crass. 18 p» 

Mah, Laconia, E" J!., occasional. 

84. 0. IiHFathm, WoUey Besm* 27. S. p. 65, pi. 16. f. 16. 

Yar. BEPEESStJM, n. var. (PL 18. figs. 2 , 3 .) 

Yar. cellulis circiter l|“plo latioribus quain longis, apicibns 
depressis, sinn angustiori et apice acuto; pyrenoidibus singulis. 

Long. 20-22 p; lat. 30-31 p ; lat. istbm. 6-7 p* 

Sah. Tallahassee, Elorida (H. J, no. 551). 

85. C. SiFOSTEGOS, ScJiaarschm* in Magyar* Tudom* Ahad* 
Math. s. Termhz* Fdziem. xviii. p. 266, t. 1. f. 12 . 

Long. 10 p ; lat. 10 p ; crass. 5 p. 

Mai. Seattle, "Wasb., frequent. 

Yar. OBTHSiirs, Gutw. in Wuov, Motarisia, iii. p. 21. 

Long. 10 p ; lat. 8 p ; lat. istbm- 3 p ; crass. 4 p. 

Mai. Laconia, N.H., occasional. 

86 . C. pTGMiBXTM, Arch, in Quart Jowrn, Micr. Foi. 1864, 

p» 174, x)L 6 . ff. 45-49 5 West in Journ. Finn. Soc. xxix, 

p. 146, pL 20. f. 24. 

Yar. ScHLiEPHACKiAFTTM, nol. —0. Scbliepliacldanum, Grmi, 
in Balenh. Flor. Furop. Alg. iii. p. 167 (1868). 

Yar. semicellulis a vertiee visis tumoreprominentiori iitrobique 
instructis. 

Long-12 p; lat. 10-12 p ; lat, istbm. 3*5-5 p. 

Mai. Bridgeport, Conn., and New Baltimore, Micb., common; 
Laconia, N.H., occasional. 

Grrunow’s species appears to us to differ from 0. pygmmum^ 
Arcb., only in the more prominent central protuberance, and 
cannot therefore stand as a distinct species. In vertical view 
O. pygmmmi is subrbomboidal, with a faint indication of a central 
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inflation. The Ibreadth. of the isthmus in var. BcMiepJbaeJcianwm 
is somewhat variable. 

87. CosMABitTM Exio-iruM, ArcJi, in JPtog. Bull, Nat, Hist, Boc, 
1S64, p. 49, pi. 1. ff. 32-33; Nordst. in K Bv. Vet-Akad, 
Sandl. xxii. no. 8, p. 58, t. 6. f. 12 (1888). 

Forma major, semicellulis rotundatioribus ; long. 41 p. ; lat. 
24 ju; lat. isthm. 9 p. 

Sab, 'Whitmore Lake, Mich. (H. J. no. 559 a). 

Forma angulis basalibus rectangularibus et sinu angiisto 
lineari; long. 17 p ; lat. 10 p; lat. isthm. 4 p; crass. 6 p, 
(PI. 16. fig. 15.) 

Sal, Florida. 

88 . C. Eegnellti, Wille, var. madag-ascahiee-se, West ^ G, 
B, West, in Trans, Linn, Bog, Ser, II. (Bot,) v. p. 58, pi. 6. f. 39. 

Long. 17 p ; lat. 19 p ; lat, isthm. 4 p, 

Sal, Le Land, Florida. 

89. C. niEEiciLE, Lilticem. in YerJiandL d, hJc, zool-lotan, 
Ges, Wien, xlii. (1892) p. 551, t. 8. f. 3. 

Long. 31 p ; lat. 20 p ; lat. isthm. 6 p. 

Hah, Harvey Lake, Pennsylvania. 

90. 0. EEPAmiJM, Nordst, in Botan, Notiser, 1887, p, 162; in 
K, Bn, Vet,-Alcad, Sandl, xxii. no. 8, p. 58, t. 6. f. 14 
(1888). 

Forma MmoE.—C. odontoplourum, Areli, in Ann, Scott, Nat* 
Sist (1894), p. 169, t. 2. f. 13. 

Long. 15"»17 p ; lat. 14-15*5 p ; lat. isthm. 5*5 p, 

Hal, Harvey Lake, Pennsylvania. 

(Gfr. Borge, in Hiiova Hotarisia, 1896, p. 57; and West & &. 
S. West, in Journ. Bot. xxxv. (1897) p. 120.) 

91. C. Eegkesii, Beinschi in Alliandl, NaturMstor, GeselUch, 
Nurnlerg, Bd. iii. p. 112, t. 7. f. 8. 

Long. 12 p ; lat. 12 p ; lat. isthm. 5 p ; crass. 5 p, 

Sal, Laconia, H.H. 

92. 0. BiootTEATUM, Menegh *; Balfs, Brit, Besm, p. 95, t. 15. 
£ 5. 

Var. depeesstjm, BchaarseTim, in Magyar, Tudom, Ahad, Math, 
s, Termesz, Mzlem, xviii. (1882) p. 270, 1.1. f. 10. 

z 2 
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Long. 11*5-15 fi. I lat. 12*5-17 yu j lat. istlim. 3-4’5 p. 

Mai). Harvey lake, Pennsylvania. 

93. CoSMAEiuM STTBCBEFATirM, Hantzscli, 18G1J JSfonhi. m 
dfvers, M. Vet.-Ahad. F6r7i, 1875, no. G, p. 21, t. 6. fE. 10,11. 

** Zygospores splierical, aboxit 82-35 ^ in diameter, clotlied 
with scattered spines 8-10 ft long suddenly rising from a conical 
base, apices sligbtly furcate.” 

Hah. Arlington, Mass. (II. J. nos. 68 & 71). 

94. C. TTTMEFS, Wordst in Ofvers. M, Yet.-Ahad. Mrli. 1872,. 
no. 6, p. 36, t. 7. f. 23. 

Var. OLABEXiM, n. var. 

Tar. cellulis glalris, granulis nnllis. 

Long. 52 ft; lat. 35 ft; lat. isthm. 24 ft; crass. 30 ft. 

Hah, Wyoming, Pa. (H. J. no. 457). 

95. C. Eostaeifskii, Gutw. 1890; in S^rawozd. fizyjogr. 
Ahad. Jlmiej, Kralcow, xxvii. (1892) p. 67, t. 3. f. 16. 

Yar. AMEBiOANUM, n. var. (Pi. 17. fig. 13.) 

Yar. semiceilulis apicibus truncatis, supra istbmum glabris; 
a vertice visis tumore glabro utrobique. 

Long. 32 ft; lat. 24 ft; lat. istbm. 11 ft; crass. 16 ft. 

Hah. Palo Alto, Calif. (H. J. no, 558). 

96. C. modesttjm, n. sp. (PL 17, fig. 12.) 

C. parvum, circiter l|-plo longius qnara latum, profundissime 
constrictum,smu angusto-lineari; semieellulfB pyramidato-trapezi'- 
formes, angulis basalibus rectangularibus, lateribus convexis cum 
crenis 4, iis apices versus majoribns et truncatis (vel levissimo 
emarginatis), apicibus truncatis rectisque, intra crenas et apicein 
cum granulis minimis indistinctis concentricis et radiantibus ; a 
latere vis 80 late ovatso; a vertice visjB ellipticio cum tumore lato 
utrobiquG; pyrenoidibus singulis. 

Long. 33 ft; lat. 26 ft; lat. istbm. 7 ft; crass. 17 ft. 

Hah. Wbitmore Lake, Micb. (H. J. no. 439). 

Compare with C, costatum, Hordst., and C. a^phankliondrunr 
Nordst. 

97. C. POMMOEPHITM, Hordst. in' Vidensh, Medd. WaturJi. 
Foren. Kjohenh. 1869, nos. 14-15, p. 209, t. 3. f. 31. 

Long. 36 ft; lat. 28 ft; lat. istbm. 7 ft; crass. 20 ft. 

Hah He Land, Plorida (H. J. no. 611). 
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98. CosMAEiFM EACiBOBSKir, Lagevh. in Ofvers. Sv. Vei.- 
AMd> Worli. 1887, no. 8, p. 537.—C. [N’ordstedtii, Emib. 1884 

Long. 48 p ; lat. 53 fi; lat. isthm. 20 /x. 

Eab> Laconia, IN'.!!., occasional. 

99. C, MONOMAZTJM, Jjund. in Nov* Act* Soc* Boient* Ugis> 
Ser. III. voL viii. no. ii. p. 32, t. 7. f. 11. 

Var, TEiSTicHUM, n. var. (Fig. xylogr. 4.) 

Var. grannlis 9 in centre semicellularum in seriebns trans- 
¥ersis 3 ordinatis. 

Long. 32 fj.; lat. 36 g ; lat. istlim. 11 fi ; crass. 20 ft. 



o o o ooO 
c d 



Kg. 4 .—Cosmarimn nionormmm^ Lund., rar, n. var. x750. 

a, front view; vertical view; c and d, different arrangements of the 
central granules. 

Udh. Wbitmore Lake, Mick. (H. J. no. 452). 

The grannies in the centre of the semicells vary somewhat in 
liumher and arrangement j the central one or one of the outer 
ones may be doubled, or the middle one of the basal row may be 
wanting, 

100. C. TAXiciiONDBtTM, Jjund. Z. c* p. 39, t. 2. f. 13. 

Yar. BIDEN'TTTLIJM, Lagerlb. in Ofvers* K* Vet.-Alcad* Worh 
1885, no. 7, p. 237, t. 27. f. 8. 

Long. 32-34 fx ; lat. 30-32 ft; lat. isthm. 8 ft; crass. 16-17 /i. 

Eai* Seattle, Wash. 

101. C. PSEUnoTAXiOHOFDBTJM, Eordst m dfvers* E* Vet*-- 
Ahad* FbrJi* 1877, no. 3, p. 20, t. 2. f. 5. 

Yar. EiiOiiiBEK'SE, n. var. (PL 18. fig. 1.) 

Yar. egregia, apicibns semicellularum angustioribus et retusis 
..(angulis apicalibus leviter productis), serie transversi verrucarum 
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emarginatarum 8 supra basin; cellulis a veriico visis aiigusti- 
oribus, serie vermcarum emarginataruiu 8 iitrobi(['ue (oa nicdiaiia 
inajori). 

Long, 26--26*5 p ; lat. 83*5-86-5 ; lat. isthm. 6-5-7*5 ; 

crass. 16 /i, 

De Land, Florida. 

This is a noteworthy variety; in the front view the warts are 
seen to be very irregular with regard to their emargination. 

102. CoSMAEITJM StJEKUBICEES, n. sp. (PI. 17. fig. 6.) 

0.subparvuin,l;5“plo longius quam latum, profimde constrictiini,. 

sinu linear!; semicellulae oblongo-ellipticso, apice recto in medio, 
eum seriebus horizontalibus 4 granulorum trails inediiun, sorie- 
bns superioribus duahus cum. granulis 6, in serie proxima 
granuiis 4, in serie infima granulis 8, cum scrobicnlis inagnis 
irregulariter triangularibus inter granules; a latere visas sub- 
globosae cum granulis 4 in parte superiori marginis utrobi(jue ; a 
vertice vises late ellipticss. 

Long. 44 fjL; lat. 34 ja; lat. isthm. 9 ^; crass. 26 

Eai, Laconia, N.H. (H. J. no. 673). 

From its nearest ally (7. nudiceps, Johns., it is distinguished 
by its elliptical semiceUs, by the absence of granules at the 
opening of the sinus, by the less numerous and difierently 
arranged granules across the front of the semicells, and in the- 
sub triangular scrobie illations between these granules. It may 
also be compared with O. insigne^ Schmidle. 

103. C. cosmetum:, West ^ (7. R West^ in Trans, Linn* Soc. 
Ser. II. (Lot,) v. p. 260, pi. 15. f. 4. 

Long. 63 p ; lat. 43 /x; lat. isthm. 13 /x; crass. 28 /x. (PI. 17. 
fig. 5.) 

Eah Laconia, IN’.!!. (H. J. no. 672). 

104. 0. LATUM, Ereh. in Mem, 8oc, Soi, Nat, Cherbourg^ iv. 

p. 128,1.1.110. 

Sal. Edgemoor, Ind. (H. J. no. 116). New Baltimore 
Miek Cold Spring Harbour, N.Y, (H. J. no. 148). Meredith, 
N.H. 

106- 0. JoHKSOKii, n. sp. (PI. 17. fig. 4.) 

O. magnum, l|-pIo longius quam latum, profunde constrictum, 
iiUulineariextremoampliato ©t extrorsum late aperto; semicellula- 
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splierieo-elliptiege, apicibus subdepressis ; a rertice viss 0 latissime 
eliipticsB; membrana grannlata, granulis Ie seriebus Terticalibus 
20 et borizontalibus 16 regalariter ordinatis. 

Long. 104 fx; lat. 70 fx ; lat. isthm. 28 jx; crass. 58 ja. 

Hah, Eiorida (H. J. no. 514). 

We consider ibis a very distinct species ; its form, tbe 
arrangement of its numerous granules, and its great thickness 
being very characteristic. Tbe nearest species to it is G. con- 
spersmi, Ealfs, var. rotundatmn, Wittr., from which it is easily 
distinguished by the rounded form of its semicells, its proportion¬ 
ately greater length, its more numerous series of grannies, and 
tbe form of its vertical view. It might also be compared^witb 
0. latuMi Breb. 

106. CosMAEiUM EENiEOBME, Arch. in JouTU, JBot, xiL (1874) 
p. 92.—C. margaritiferum var. reniformis, Balfs, 

Long. 53 jji j lat. 43 fx ; lat. isthm. 16 fx. (PL 17. fig. 9.) 

Hah, New Baltimore, Mich. 

Var. COMPEESSTJM, Nordst,in JBotan, Hotiser^ 1887, p. 159; in 
Jf. Sv. Vet,-Akad, Handl, xxii. no. 8, p, 46, t. 5. f. 5. 

Long. 55 n ; lat. 53 jx; lat. isthm. 17 fx ; crass. 27 fx, (PL 17. 

fig. 10.) 

Hah, Laconia, N.H. (IL J. no. 661). 

Var. ELETATUM, n. var. (PL 17. fig. 11.) 

Var. semiceilulis altioribus, diametro paene l|-plo longioribus, 
angulis basaiibus subrectangularibus, lateribus in parte inferiori 
subparallelis. 

Long. 52 fx; lat. 36 (.t ; lat. isthm. 14 /x; crass. 24 jx. 

Hah. Whitmore Lake, Mich. (H. J. no. 434). 

107. 0. Nathobstii, Boldt^in Bih, till K.8v*V&t,’'Akad, Handl, 
xiix. no. 5, p. 20, t. 1. f. 21. 

Long. 53 lat. 44 fx; lat. isthm. 12*5 p. 

Hah, New Baltimore, Mich. (H. J, no. 278). 

108. G, TiTEPmr, Breh, in Mem. Boc, Sci. Hat Oherlomp 
iv. p. 127, t, 1. f. 11.—0. Turpinii, forma, Lund .; C. Turpinii 
var. Lundellii, G’Utw. 

Long. 70 p ; lat. 50 /x; lat. isthm. 14 /x; crass. 36 /x. 

Hah. Chester, S.C. (H. J. no. 625). Alma, Mich, (H. J. 
no. 619). 
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109. CosMAEiUM EETOATEM, Wollc^ JDcsm, ‘IT. S. p. 7Gj pi. IB. 

£ 15,* Wmi: 4' West, in Tram. Linn. 8oe. 8or, I'L 

{Bot.) V. p. 249, pL 15. K 10, 11. 

Long. 120-~1BO ju ; lat. 84i--100 fi. 

Ilab. Edgemoor, Ind., very scarce (H. J. no. 134). Gold 
Sirring Harloiir, N.T., not very rare in middle pond (H. J. 
nos. 151 & 172). Bridgeport, Conn. (H. J. no. 20). Whit¬ 
more Lake, Mich., not frequent (H. J. no. 465). 

110. C. Eloiseakitm, Wolle, Desm. IT. B. p. 85, pL 19, f£. 1,2; 
West ^ a. S. West, I c. p. 248, pi. 15. f, 22. 

Long. 105 fjc ; lat. 72 fi ; lat. isthm. B4 f-i. 

IlaK Laconia, JST.H., scarce (H. J. no, 641). 

111. C. ESEU’DAMasKUM, Wilh, ifi Bill, till K. Bv. Vet-Ahad. 
llandl. viii. no. 18, p. 18, t. 1. f. 37 (1884),—C, inornatnm, 
Josh., 1886. 

Var. BASiLAEE, TTordst. in Botan. LTotiser, 1887, p. 160 ^ in X. 
Bo. Yet.-'Alcad. Sandl. xxii. no, 8, p. 50, t. 5. f. 14. 

Long. 40 p ; lat. 22*5 ft; lat. isthm. 15 p. 

Sah. Malaga, N.J. 

112. 0. ETEOAKTissiMUM, Lund. in Act, B. Soc, Sclent. Ups. 
Ser. III. viii. no. 2, p. 53, t. 3. f. 20. 

Var. siMPLiciES, n. var. (PI. 17. fig. 7.) 

Var. miner, semiceilulis verrueis simplicihus ot rotundatis, in 
seriehus verticalibus 7 (ut visis) et horizontalihus 7 ordinatis. 
Long. 55 ft; lat. 22 ft. 

Hah. Plorida (H. J. no. 345). 

113. C. OEDiKATXJM, West ^ U. S. West, in Trans. Linn. Boa. 
Ser. II. {Bot.) v. p. 251, pi. 15. f, 14.—0. hrasiliense, Nordst., 
snbsp. ordinatimi, Borgesen, in Yidenslc, Meddel. Foren. JTjohenh, 
1890 (1891), p. 40, t. 4. f. 82. 

Var. DEPEESSUM, n. var. (PI. 17. fig. 8.) 

Var. semiceilulis depressis, angulis basalibus rotundioribus, 
granulia ptmcioribua et reductis. 

Long. 27 ft; lat. 29 p j lat. isthm. 8 ft; crass. 18 ft. 

Hah. De Land, Elorida (H. J. no. 632). 
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114. CosMAEiiTM CREPEEUM, Wesf # G, S. West^ in Tram. 
Linn. iSoc. 8er. II. (Bot,) v. p, 63, pL 7. f. 11. 

Long. 34 fi; kfc. 31 fx ; ht istlim. 13 ft. 

Had. Harvey Lake, Pennsylvania. 

Tlie grannies are sliglitlj larger tkan in the original specimens, 
but otlierwise tlie plants agree in all details. 

115. C. SPINOSPOEITM, LagerJi. in Ofmrs. X Bv. Yei.-JJcaL 

Borh. 1887, no. 8, p. 538.—C. Broomii, yar., While, Besm. U. S, 
pL 17. 8, 9. 

Hob. Ann Arbor, Micb., abundant and conjugating (H. J. 
no, 311). 

116. C. PEOTEACTiTM, Be Bary, Gonj. p. 72.—Euastrum 
profcractum, Nay. 

Long. 34“-36’5 ft; lat. 35-36 ft ; lat. apic. 18 ft; lat. isthm. 
-9*5 ft. 

Bah. Harvey Lake, Pennsylvania. 



Fig. 6 .—Cosmarimn triylicatum, Wolle. 
a kh. Specimens from Minneapolis, x520. g. Specimen from Scarbro’, 
Maine, X520. d. Specimen from Sisson, California (after Johnson), x770. 

117. 0. TEiEiiiCATUM, WolU, 1883; Besm. TT. S, p. 73, pi. 19. 
fi. 3 -- 6 . 

Long. 44-52 ft; lat. 34*5-43 g; lat. istbm. 10-14 ft; crass. 
28 ft. (Pig. xylogr. 5.) 

Ilah. Bridgeport, Conn., common (H. L no. 215). Ann Arbor, 
Mich. Orono and Scarbro^ Maine. Minneapolis, Minnesota, 
liolderness (H. J. no. 375) and Plymouth, NM. Burlington, 
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Kans. Seattle, WaslE Sisson, Calif. (II. J. no. 403). Talla- 
basseCj Florida. 

The description of this plant given by Wollo (I i\) is very 
good so far as it goes, but he has entirely omitted to iiientioii 
the surface markings situated slightly above the middle of the 
seniicelis. We have seen this species from many parts of the 
United States, and its characters are fairly constant; the semi- 
cells are subrectangular, with hiintly retuse sides which gently 
converge towards the straight apex, the superior angles being 
more rounded than the inferior ones. The three large hemi¬ 
spherical granules at each superior angle, the three within each 
of these angles, and the three just within the apex are quite 
constant in all the specimens we have examined. 

Across the upper part of the semicells there are from 5 to 7 
large granules, more depressed than those at the superior angles 
and arranged in two or three transverse series, this arrangement 
being variable even on the two halves of the same cell. Sur¬ 
rounding these central granules are hexagons of rather con¬ 
spicuous scrobiculations, the latter often extending among the 
marginal granules. The granules at the inferior angles are 
smaller than those on the other parts of the semicell; there are 
usually two on the margin and two or three within, hut more 
rarely specimens are met with which possess only one on the 
margin and one within. 

Tig. 5 d (which is from a drawing by Johnson) has a rather 
different arrangement of the surface granules, and the middle 
one of the three within the apex is situated rather below the 
other two. 

118. CosMAEiiTM STJBSTECtosuM', I^ordsi. in bfvers* Ji. Vet,-- 
Alcad. Worh. 1875, no. 6, p. 22, t, 6. f. 13. 

Long. 42 p .; lat. 32 ^ ; lafc. isthm. 11 ^ ; crass. 21 fx. 

Mah, Wake Forest, N.C. (H. J. no. 522). 

This was recorded by Johnson (Bull. Torr^ Bot. Club, xxii. 
1895, no. 7, p. 293) as G, costatum^ Nordst.; his drawing, how¬ 
ever, is identical in all respects with typical forms of O* suh^ 
sjieciosum* 

119. C. MOFILIPOEME, Balfs, JBrit, Desm, p. 107, t. 17. f, 6. 
—Tessarthonia moniliformis, Turp, 

Forma pafbtoieobmis, Meimerl, in Verb, d. hJc, zoot-hot 
&es, Wien, 1891, p. 598, t. 5. f. 11. 
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Long. 25 /i; lat. 15 fx; lat. isthm. 9 ju. (PI. 17. fig. 15.) 

Hah, Cold Spring Harbour, H.Y. (H. J. no. 237). 

Forma eloj^oata. (PL 17. fig. 14) 

PYrma semicellulis longitudinaliter late ellipticis. 

Long. 41 fi ; lat. 11 fx ; lat. istkin. 7 /x. 

Hah Laconia, N.H. (H. J. no. 658). 

120. CosMAEiUM TiEiDE, Josli. in Joiim, Bot, sxiii. (1885), 
p, 34, pi. 254. f. 3.—Golpopelta viridis, Oorda^ 1834- 

Long. 48-49 \i; lat. 25-26 jx; lat. isthm. 20 ju. 

Sab. Staten I., H.Y. (H. J. no. 479). Ithaca, H.T. (H. J. 
no. 490). Easton, Conn. Ilolderncss, N.PI. 

121. C, Thwaitesii, Balfs, Brit. Besm. p. 109, t. 17. f. 8. 

Lat. 40 ju. 

Hak Sisson, Calif. (Mt. Shosta, at 3500 feet). Palo Alto, 
Calif. (H. J, no. 500). 

XV. COSMOCLABIUM, Brih. 

122. 0. Quimbxi, Wbod.^ in Smithson. Oontrih, Knowl. xix. 
(1874) no. 9, p. 134, t. 1. f, 9; Wolle, Besm. U, S. p. 61. 

Lat. circ. 18 

Hah. Staten I., X.Y.; abundant in Silver Lake, forming 
bright green gelatinous masses (H. J. nos. 383 & 384). 

XVI. SPOHDYLOSIUM, Brik 

123. S. MOFILIFOKME, Lund. in Nov, Act, Soe, Scient 
Ser. III. viii. no. 2, p. 92, t. 5. f. 16. 

Long. cell. 34 /x; lat. 17 /x, 

Mah, Laconia, N.Il., occasional (H. J. no, 680). 

124. S. nuLCKEiTM, Arch, in Britch, Infm. ed. IV. p. 724.— 
Sphmrozosma pulchrum, Bail, in Balfs., Brit. Besm, p. 209, t. 35. 
£ 2 . 

Var. mELATUM, West ^ Q. S, West, in Trans, Linn, Soc, 
Ser. II. (Bot,) y, p. 231, pL 12. f, 10.—Sphaerozosma pulchrum 
var- inflatum, WoUe, 

Lat- 60 IX, 

Hah, Laconia, X.H., scarce (H. J. no. 667). 
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125. Stonbylosixjm BECTAisraxTEAM^, West c5^ G. 8. West^ m 
Trans. Linn. Soc. Ser. II. (BoL) v. p. 231, pL 12. E 13, 14<.— 
Sphffirozosma rectarigulare, TFoUc; JSpluBrozosma G-ol)elii, Macih. 

Long. 21-22 fj,; lat. 60-68 p .; lat. isthm, 12-5-16 
Hah. De Land, Florida (II. J. no. 582). Malaga, N. J. 

The specimens from Florida possessed somewhat smaller teeth 
than tilose from New Jersey. A figure of the basal view of a 
seiiiicell is given (PL 18. fig. 4). 

XYII. STAUEASTEUM, Me^en. 

126. S. siBiKTCTJM, Borje, in Bill, till E. [Bv. Yet.-’Alcad. 
Ilandl. xvii. (1891) no. 2, p. 9, 1.1. f. 4. 

Forma TEiGoisfA, West ^ G. B. West) in Jomn. Boy. Mier. 
Bog. 1896, p. 157, pi. 4. f. 39. 

Long. 16*5 p ; lat, 16 p ; lat. iathm. 8*5 p. 

Hah. Minneapolis, Minnesota. 

127. S. DiPTiLUM, Nordst. in Vidensh. Medd. Naturli. Eoren. 
KjohenJi. 1869, nos. 14-15, p. 227, t. 4. f. 56. 

Long. (s. spin.) 19 p ; lat. s. spin. 16*5 ju, c. spin. 29 u : lat. 
isthm. 5 p. (PI. 18. fig. 8.) 

Hah. De Land, Florida. 

128. S. TEiEinuM, Nordst. 1. c. p, 226, t. 4. £. 51. 

Long. 32 p ; lat. 32 p. 

Hah, Seattle, Wash., occasional. 

129. S. BEASiEiENSE, Novdst. 1. c. p. 227, t. 4. f 39. 

Hah. Be Land, Florida, frequent. 

130. S. EATENEXiii, Wood, in BmitJison. Contrih, Knotd. xix. 
(1874) no. 9, p. 153, t. 21. f. 22. 

Lat. 18-25 p. 

Hah, Northfield, Mich. (H. J. no. 165). Wake Forest, N.C. 
(H. J. no. 519). 

131. 8. EEASUM, Breh. in Mem. Boc. Bci. Naf» Oherhoury, iv. 
p. 143,1.1. f. 28. 

Forma espikueosa, Lund, in Nov* Act. Boe. Bcient. Ups. 
Ser. III. viii. no. 2, p, 62. 

Lat. 32-37 p. 

Hah. Edgemoor, Ind. Whitmore Lake, Mich. (H. J. no, 449). 
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182, Staeeasteum: iiexacekem, Wittr. in Bih till Vet.-AIcacL 
Jlmidl. i. no. 1, 1872, p. 51.—Besmidium? liexaceros, BJirenh. 

Tar. ATERSITM, n. var. (H. 18. fig. 13.) 

Tar. semiceliulis angulis productis et snrsiim cuiTatis; a yer- 
tice visis kteribus leviter concavis. 

Long. 18 fjL; lat. 20*5 ji ; lat. istlim. 4*5 ju. 

Sah, Bridgeport, Conn. 

133. S. STEIOLATXTM, AvgIu in Britcl, Infus. ed. IT. p. 740.— 
Hiycastmm striolatum, Nag, Gratt, einz, Alg. p. 126, t. 8 A. f. 3. 

Borma brasiliee-sis, W, B. Timi, in IL Sv, Vet.-AJcad. 
MancU. XXV. no. 5, p. 109,1.13. f. 15. 

A form witb the apex very slightly convex. 

Long. 25 f .1 ; lat. 22 ft ; lat. isthm. 7 fx. 

Hah Laconia, N.H. (H. J. no. 676). 

134. 8. pu-TSTOTUiiATiJM, Brel), in Ealfs, Brit, l)es 7 n, p. 133, 
t. 22. f. 1. 

BEab. Ann Arbor, Mich., with zygospores (H. J. nos. 319 & 
320). Abundant from many other States. 

135. S. i/AOOHiEiirsE, n. sp. (PL 18. fig. 9.) 

8, parvum, l|-plo latins qnam longnm, profundissirae con- 
strictnm, sinu angusto-lineari; semicellula) elliptico-semicircu- 
lares, angulis lateralibns in processus breves bifurcates productis, 
marginibus infra processus brevibus et convergentibus ad sinus 
cum denticulo singulo, dorso alto convexo cum verrueis emargi- 
natis circ. 8, serie verrucarum emarginatarum vel truncatarum 8 
intra dorsum, et verrueis duabus in centro ,* a vertice visaa sub- 
angustSB ollipticiB, polo nnoquoque cum processu brovi bifurcato, 
lateribus verrueis 10 prssditis, iis medianis binis majoribus utro- 
Mque; a latere visie bexagono-circulares, marginibus lateralibus 
superioribas cum verrueis subtruncatis 3 instructis. 

Long. 26 /t; lat. 39 g .; lat. isthm. 8*5 /z; crass. 17 fi. 

Hah Laconia, N.Il. (H. L no, 643). 

The front view of tbis species has a slight resemblance to 
S^forjiculatum, Lund. 

136. 8- oosMARioiBES, NordsL in Videmh, Medd, naturh. 
Horen. Kjohenh. 1869, nos. 14-15, p. 223, t 4. t 43 (1870). ; 

Long. 64 fj ,; lat. 36 /x; lat. isthm. 16 ft. 

Hai. Be Land, Plorida. 
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137. Staukasteitm .pachxrttyhohum, JSTordst. in Ofmrs . X 
Fet-JJcad Mrli. 1875, no. G, ]). 32, t. 8. f. 34. 

Long. 31-"34*5 /x; lat. 31*5-35 lat. istlim. 8-9*5 /x. 

Hah. Harvey Lake, Pennsylvania, Minneapolis, Minnesota. 

138. S. suBMVisPiHUM, n. sp. (PI. IS. figs. 20-22.) 

B. parvum, l|-plo latixis qnam longmn (cum processibus), 
prof unde constrietuni, sinu aperto et obtuso; semicelliiliB cor- 
pore inconspicuo, processibus digitatis duobus late divergentibus, 
marginibus processuum parallelibus ad apices subito attenuatis; 
a vertice visa) triradiatoe, corpora inconspicuo; membrana 
glabra. 

Long. 25 fi ; lat. 37 fx ; lat. istlim. 7 /i. 

Hob. Laconia, H.H. (H. J. no. 651), 

This species approaches B. Imvispinum^ Biss., but is relatively 
very much broader, has much, less body, and has cylindrical 
processes only attenuated at their extremities. 

139. S. pseubotetracerum:, West ^ G-. B. West^ in Tram. 
Linn. Boc. Ser. II. (Bof.) v. p. 79 , pi. 8. f. 39 .—&. contortum, 

var. pseiidotetracerum, JVbrdst. in K. Bv. Vet.-AIsad. 
Handl. xxii. no. 8, p. 50, t. 5. f. 14. 

Long. s. proc. 15-17 /x, c. proc. 24-27 fx ; lat. c. proc. 21-22 fx 
lat. isthm. 5’5 /x. 

Hah. Harvey Lake, Pennsylvania. 

140. S. IRBEG-ULARE, West, in Jonrn. Boy. Mkr. Boo. 1894, 
p. 12, pi. 2, if. 49, 50. 

Long. s. proc. 0*5 /x, c. proc. 20 /x j lat. e. proc. 17-24 ju; lat, 
isthm. 5*5 /x j crass. 9 /x. 

Hal. Harvey Lake, Pennsylvania. Whitmore Lake, Mich. 
(II. J. no. 451). He Land, Plorida. 

141. S. TEHUissiMiTM, West ^ €h. B. West, in Tram. Linn^ 
Bog. Ser. JL.{Bot.) v. p. 78, pi. 8. f. 43. 

Long. s. proc. 11*5 /x, c. proc. 23 fi; lat. s. proc. 9 /x, c. proco 
29 ju ; lat. isthm. 4 y.. 

Hah. He Land, Plorida. 

142. S. iotahitm:, Wolh, 1884 5 Besm. U . B. p. 137, pL 51. 
ff. 5-7. 

The plants seen by Johnson and regarded by him as most 
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]')robal}ly S. iotamim, are precisely similar to tiose we liave 
noticed from England and the United States, and wliicli we have 
always thought to he Wolle’s species. As Wolle’s description is 
too meagre and somewhat incorrect, and his figures very indis¬ 
tinct, wo feel it desirable to describe ami figure this species. 

S, minntissimum et inconspiciiiim, paullo latius quam longum 
(cnm processib'us), modice constrictum, sinu parvo aeutangnlo 
aperto; scmicollula^ subrectangulares, angulis basalibus snb- 
rectangularibus et non rotundatis, apicibus levissime convexis, 
angnlis supcrioribns in processus longos divergentes bi- vel tri- 
iiodulosos pi'oductis, apicibus processiium emarginatis ; a vertice 
vissD triangulares, lateribus subrectis, angulis in processus longos 
nodulosos productis ; membrana glabra. 

Long. 8. proc. S-IO /x, c. j)roc. 13-20 /z; lat. s. proc. 6-9 /z, 
c. proc. 13-21 fx ; lat. isthm. 3*5-4 /z. (PL 18. figs. 14,15.) 

Hal). Bridgeport, Conn. (II. J. no. 527). 

143. Staitrastrum biooeohathm, Johns, in Bull, Torr. Bot. 
CM, xxi. (1894), p. 290, t. 211. f. 9. 

Uafh Whitmore Lake, Mich. (H. J. no. 454). Malaga, New 
Jersey. 



0 , — a, S, inmum, Wolle, abnormal form, X 600. h. Ditto, X 700. 
c. S. pulohmm, “Wolle, X 400. d, e, /. S, duientim, Wolle, x 520. (/is 
somewhat oblique.) 

144. S. iHOisiTM, Wolle, Besm, U. B* p. 132, pL 41. 12-14. 

A figure is given of a normal (fig. xylogr. 6 5) and an abnormal 
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(fig. xylogr. 6«) form of this species foi,” comparison witli 
distenfum, 

Sal. Bclgemoor, Ind. Bridgeport, Conn. (11, J* nos. 54 & 
193), Ann Arbor, Mich. (II. J. no. 323). 

145* Staerastritm niSTENTUM, Wolle, 1S82; Besm. IT. S. 
p* 149, pL 41. ff. 15-16. 

Long. 25 fjL ; lat. 38 fx ; lat. isthm. 8*5 jx. (Big. xylogr. 
6 ^-/) 

Sah. De Land, Plorida. Harvey Lake, Pennsylvania, abun¬ 
dant. 

This species, which we have seen in abundance, has a lainuto 
furcate spine, or rather a small emarginate warfc, on each side of 
the incision between the processes; owing to their position these 
warts are best seen when the plant is obliqne. This character is 
not mentioned by Wolle, although it is due to the presence of 
these emarginate warts that the apex in front view is crenu- 
late.*’ In all the specimens we have examined the incision' 
between the processes is a mere notch and not “ a deep linear 
sinus,” and, like the emarginate warts, is best seen when the 
plant is an oblique position. 

In Johnson’s specimens from Plorida this incision was rather 
wider, otherwise they were identical with the Pennsylvania 
examples. In all cases the processes of one semicell alternate 
with those of the other. 

A figure is given of a vertical view of JS. ^tdehrum, Wolle, for 
comparison with this species (fig. xylogr. 6 c). 

146. S. coRONXJLATtrM:, WbUe. JDes^n. V. S. p. 135, ])L 44. f. 11. 

Lat. 84 fx. 

Sah. Be Land, Plorida, scarce (H. J. no. 591). 

*‘It seems doubtful whether this is distinct from a six-rayed 
B. Oplmcra^ Lund.” 

147. S. Akachive, Balfs, 1846; Brit Besm* p. 136, t. 23. 
f. 6. 

Long. 25 fx; lat. 52 fx. 

Sah. Be Land, Florida. 

American forms of this species very often have all the pro¬ 
cesses (as seen in vertical view) curved in the same direction (as 
in 8. cyrtocerum). 
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148. Stau31a.sttium vesittum, Ealfs, Brit. Bosm. p. 143, t. 23, 
f. 1. 

Va-r. TOKTITM, n. var. (?L 18. fig. 16.) 

Viir. seniiccllulls a verticc visis procossibus curvafcis (ut in 
S, eyrlocero) ct tot’tis. 

Lat. Go pL, 

Hah. Bridge[)ort, Conn. 

Tlie processes are not only curved but twisted on their axes, 
the dorsal verruca) causing the outer curve of the processes to be 
very rough and the inner one almost smooth. 

149. S. aRACiTJiJ, Ealfs, 1845 ; Brif. JDesm. p. 136, t. 22. F. 12. 

A figure is given (PL 18. fig, 7) of an abnormal form from 

"Whitmore Lake, Mich. (II. J. no. 456). 

150. 8. coNCnsTNUM, n. sp. (FI. 18. fig. 17.)— 8. forficuktum, 
Wolle^ Besm. IT. S. p. 144, pi. 51. ff. 16-19 {non Lundell). 

S. suhmagnnm, I J-plo latiiis quam longum (cum processibus), 
modiee constrictum, sinu aperto acutangulo : semicelluliB sub- 
trapeziformes (vel obverse soinicirculares), angulis in processus 
horizontales breves validos productis, marginibus processuum 
spinulosis, apieibus proccssuutn cum spinis magnis divergeo- 
tibus tribus, dorso leviter convexis cum processibus brevibus 
bifurcatis 6 ad marginem; a vertice visj© triangulares vel 
quadrangulares, angulis in processus breves productis, lateribus 
concavis cum processibus brevibus bifurcatis 6 ad marginern 
unuinquemque. 

Long. 44 }.L ; lat. 68 p j lat. isthm. 14 jx. 

Hah. Ifiorida (1:1. J. no. 555). 

This is evidently the same plant as the one Wolle named 
8. forjlc'iilatuvi. Johnson remarks tluit the short bifurcate 
processes are sometimes twice bifid. It seems to us to be nearer 
S. vestUum^ Ealfs, than 8. forjioidatam^ Lund. 

151. 8. ELONGxVTUW, Barker, in Qmrt. Journ. Micr. 8g. ix. 
p. 424.— 8. terebrans, Nordsf. 

Long. Go jtx; lat. 36-42 jx ; lat. isthm. 9 jx. 

Hah. De Land, Florida; common. 

152. S. LEFTOCLADUAr, Hordst. in Vide7ish. Medd. Naturh. 
Boren. Hjdhenli. 1869, nos. 14-15, p. 228, t. 4. f. 57, Iiiclus, 
var. Gornufmn, Wille, in Bill, till K. Sv, Yet.-Akad. IlandL 
viii. no, 18, t. I. f. 39. 

LINN. .lOUIlN.—IIOTANV, VOL. XXXllI. 2 A 
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There ca,ii be no doubt that /S', leptocladum always possesses 
tlie two spiiiOB at the apex of the semicclls ; this was made the 
character for a variety (v. cornuftim) by Wille, but we thiiilc it 
bigbly probable tliat these spines had been broken off in the 
specimens originally described by IN'ordstedt. All the examples 
we have ever seen of this species from many diverse parts of the 
world possessed these spines, and it is worthy of note that other 
observers record only the v. cormdmi, a fact W'hich confirms 
our suspicions as to the invariable presence of the apical spines 
in nninjured examples* 

15b. StauHASTE, iTM JoiiKSOKii, West G\ S. West, in Trans. 
Linn. 8oc.<, Ser. II. (Bot.), v. p. 266, pi. 17. f. 16. 

Hab. Cold Spring Harbour, N.Y. (H. J. no. 176). Ann. 
Arbor, Mich. (H. J. n. 812). Meredith and Holderness, N.H. 
Whitiiioor Lake, Mich. Laconia, N.IL 

154. S. Akchoha, West ^ G . 8 . West, 1 . r. pi. 17. ff. 18-20. 

Long. 76 p .; lat. 140 p. 

Hah, Laconia, N.H. (H. L no. 657). 

155. S. Cebastes, Litnd. in JSfov. Act. 8oc. Scient- Ups. Ser. III. 
viii. no. ii. p. 69, t. 4. f. 6. 

Long. 56 p; lat. 64 yu. 

Ilak Be Laud, Florida (H. J. no. 589). 

156. S. MACBOCKRUAT, Wolle, 1S80; JDesm. U. 8. p. 184, pi. 48. 
ff. 3-5, 

Lat. c. proc. 150-165 /«. 

Idah^ Be Land, Florida, occasional (IT. J. no. 502). 

157. S. BADiAKS, n. sp. (PL 18. fig. 18.) 

8. mediocre, psene diiplo latius qnam longum (cum proeessibus), 
modice constrictum ; semicelluhe obverse subsemieircnlaribus, api- 
cibus gubrectis glabrisque, angulis in processes validos horizontales 
productis, apicibus processuuni tridentatis (ut visis); a vertice 
visse circulares proeessibus validis radiantibus 8, verruca emar- 
ginata ad basin processus uniiiscujusque utrobique et denticulis 
duobus ad marginein unnmquemque, apicibus processuum quadri- 
dentatis; membrana glabra. 

Long. 42 p ; lat. 68-80 p ; lat. isthm. 21 p. 

Hal. Be Land, Florida (H. I. no. 588). 
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'Far. EXTENSiTM, (PI. IB. fig. 19.) 

Far. processibuB elongatis et tenuioribus, denticulis 4 vel 5 ad 
11 \argiiieiii uimmquemque. 

Lat. 81 

Ilah^ Be Land, Piorida. 

158. Staurastkum AKCTrecoN, Lund, in Nov. Act, Soo. Scient. 
Ups. Ser. III. viii. no. ii. p. 70, t. 4. f. S.—Xautliidium Arc- 
tiseoii, JSh'enh. 

Hah. Bridgeport, Conn. Cold Spring Ilai^bonr, X.Y. Me¬ 
redith and Holderness, N.H. Biirlingtou, Kansas, frequent in 
ponds with Azolla. Whitmore Lake, Mich. 

159. S. leptacantiium:, Nordst. in Videnslc. Ifedd. Naturh. 
JForen. ItJohenJi. 1809, p. 229, t. 4. f. 46. 

The form of this sfieeies seen from Plorida possessed nine 
radial processes and six apical [irocesses, thus having the same 
proportion (4:6) of apical to basal processes as in the typical 
plant. Long. 48^; lat. GS/n, (PI. 18. f. 12.) 

160. S, Kitchewi, Wolle^ 1882; JDesm. TT . 8. p, 150, pL 40. 
ff: 85, 36. 

Long. c. proc. 57-64p ; lat. c. proc. 57-67 p. (PI. 18. figs. 

10 , 11 .) 

Ilab. Be Land, Piorida (H. J. no. 599). 

161. B. xipiiiDioPHORUM, While, 1885; Alp. U. 8. p. 44, pi. 57. 

ff. 21, 22. 

Far. BKACHTACANTHUM, West ^ G. 8. West, in Trans. Linn. 
8oc. Ser. II. (JBot.), v. p. 269, pL 18. f. 7. 

Long. s. spin. 28 p, c. spin. 48 p; lat. 26 p. 

Ilab. Seattle, Wash. 

Probably the same as var. simplex, Wolle, but very different, 
from his description and figure. 

XFIII. ARTHEOBBSMUS, LJirenh. 

162. A. BiFiDUS, JBreb. in Mem. 8oc. 8cL Nat. Cherbourp, iv. 
p. 185,1.1. f. 19^. 

Long. 11 /i; lat. 9 u ; lat. istbm, 3 p. 

Hah, Seattle, Wash. 

163. A. CONVERGENS, Ehrenb. 1838; Ealfs, Brit. JDesm. p. 118, 
t. 20. f. 3. 

Hah. Ann Arbor, Mich.; “ a form quite abundant with the 
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spines paralier' (II. J. no. 309). De Land, Elorida; “very 
strciig spines, strongly recurved.'' Beattie, Was!).; rather 
slender form.” 

1C4. Aethbodesmus cuetatits, W. B. Turn, in IL Bv, Vet,- 
Al'ad, Hand!, sxv. no. 5, p. 135, t. 11, ff. 31, 33, t. 12. ff, 2, 7, 
11, 13, et 15. 

Forma cellnlis late elliptieis; long. 64/.i; lat. s. spin. 45 p ; 
long, spin. 20 p.; lat. isthm. On. 

Hah, De Land, Florida (H, J. no. 559). 

165. A. Incus, Hass. 1845; Balfs, Brit. Besm, p, 118, t. 20. 
f. 4 a-d. 

Var. TAMBUS, 11 . var. (PL 17. fig. 16.) 

Var. seraicellulis obverse semicircularibus, apicibus subreciis, 
spinis longis validis divergentibus. 

Long, s. spin. 35 p, c. spin. Ill p; lat. s. spin. 36 p, c. spin. 76 p ; 
long. spin. 42 p; crass, spin, ad bas. 3*5p; lat. istlim. 8'5 p. 

Hah, De Land, Florida. 

These are the largest specimens of this species we have yet 
observed ; in form tliej agree with one of the figures given by 
Wolle (Desm. U. S. pi. 24, fig. 3). 

166. A. TEIAISTGULAEIS, Lagerli, in Ofvers. K. Vet.-Ahad Fork, 
1885, no. 7, p. 244, t. 27. f. 2^ 

Var. INTLATUS, n. var. 

Tar. seinicellulis lalissiine anguhm-ellipticis, apicibus (devatia 
ifuneatisque, spiiiis validioribus et lanissiine extrorsum curvatis. 

Long. 38 p; lat. a. spin, 21 p, c. spin. 72 p; lat. isthm. 7 p. 

Hah, Laconia, N.ll. (IL J. no. 659). 

XIX. SPHiEEOZOSMA, Corda, 

167. S. WAiJACHn, Jacobs, in Botan. Tuhshr. viii. (1874), 
p. 211.—8. excavatum, var. /3, WaUicli, 

Hah. Burlington, Kans. Seattle, Wash. 

XX. DESMIDIDAI, Ag, 

168. D. APTOOONUM, Breh, 1835.—Aptogonum Desmidiiini, 
Balfs, Brit. Besm. p. 64, t. 32. f. 1. 

Hah, Duval Co., Florida, abundant and conjugating (II. Jh 
no. 295). 



SOME BESMTBS OF THE tTHITEB STATES. 


321 


169. Desmibium qbabratum , Nordst. in Act. ITniv. Lund. ix. 
p. 49, t. 1. f. 24. 

Mah. Baton Rouge, La., rare. 

170. D. COAECTATIJM, JLordsf. in JBotan. ^ p. 155; 

in K. Sv. Yet.-Akad. Kandl. xxiL no. 8, p. 25, t. 2. f. 3. 

Long. 29“33 }x ; lat. 40-42 \i ; lat. apic. 11*5-12*5 ^; lat. isthm. 
31-32*5 pi ; crass. (Pig. xjlogr. 7.)- 

E.db. De Land, Florida. 



Fig. 7 .—Desmidmm coarctaitim, Norclst. X 520. 


The specimens were exactly like the Kew Zealand ones, hut a 
little larger. 

We fully agree with Br. JNTordstedt in considering Leptozosma 
catenula, W. B. Turn., as being the side view of JDesmidnm gra- 
clliceps or some allied form. 

XXI. HYALOTHEOA, Mrenh. 

171. H. NEGLECTA, Macib. in Ylora, Ixxxi. JErg. 1895, p. 30, 
t. 3. ff. 2, 3. 

Long. 27-29 p ; lat. 12 p. 

Hah. De Land, Florida, Minneapolis, Minnesota. Malaga, 
New Jersey. 


EXPLANATION OF THE PLATES. 

rt'=cellula vel semicellula a fronfce visa. 
h— „ ,, vertic© „ 

c— „ „ latere 

<rZ=-semicellula a basi visa. 

Plate 16 . 

Figs. 1, 2. Closierium. Jolmsonii, n. sp. 1, 175/1; 2, 525/1. 

3, 4. „ Toxan^ West, fm*ma elohipaia. 3, 770/1 ; 4, 320/1. 

5. Micrasffirfas JoJmsoniij n. sp. 320/1. 

B. „ tefrdptfira, n. sp. 560/1. 

LINN. JOURNL—botany, VOI/. .XX.XTlL 2 B 
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Fig. 7. Emstnim subhexakbitm, n. ap. 750/1. 


8. 

intermedmm, Clove, var. validum, ri. var. 

a „ 

Johnsonii, n. sp. 750/1. 

10. 

ahmptitmy Nordst., forma minor, 520/1. 

11. 

evolutimy West & G. S. West, var. 

12. „ 

doUformSy n, sp. 520/1. 

13, » 

oculafmmy Borg., forma. 520/1. 

14, 

pyramidatumy West. 770/1. 


15. Oosmariim exiguum,, Arch., forma. 770/1. 


560/1. 


Plate 17. 

Fig. 1. Xanihidium Johnscnii, n. sp. 1156/1- 

2. „ controversum, n. sp. 525/1. 

3. Cosmariwni capense^ Bo Toni, forma. 693/1. 

4. „ Johmnii^ n. sp. 662/1. 

5. ,, cosmetumy West & G-, S. West. 525/1. 

6. „ submcdtceps, n. sp. 525/1. 

7. „ elegantissimum, Lund., var. slmpliomSy n. var. 760/1. 

8. „ ordinatumy West& Gr. S. West, var. depressmriy n. var. 

830/1. 

9. ,, remforme, Arch. 562/1. 

10. „ „ var. Nordst. 525/1. 

11. „ „ var. elevatum, n. var. 562/1. 

12. ,, modestumyH. Bp. 770/1. 

13. ti Bostafinskiiy Gutw., var. americamimy n. var. 750/1. 

14. „ 7tiQnilifo'nne,foi'mn, elongaia. 562/1. 

15. „ „ foimia Heimerl. 770/1. 

16. ArtJirodesmus Inms, Hass., var. validus, n. var. 520/1. 


Plate 18. 


Fig. 1. 

2,3. 

4. 

6 , 6 . 

7. 

8 . 
9. 

10 , 11 . 

12 . 

13. 

^ 14,15. 

16. 

17. 

18. 
19. 

20 - 22 . 


Chiimamm pmidotmcdimidnwiy Nordst., -viiv. JlofidtmsOy u. var. 

520/1. 

„ Imiatmriy Wolle, var. depnmmiy n. var. 750/1. 

S'pondyloRmm reoirngnlarey West k G. B. West. 520/1. 

CglmdrocystU amerkanay n. ap. 662/1. 

Siaunistmm gmciky Balfs, abnormal form. 770/1. 

„ diptil'umy Nordst. 620/1. 

„ lacomensey n. ap. 525/L 

„ Kikheliiy Wolle. 10, 520/1 ; 11, 750/1. 

„ Uptaccmtlmmy Nordsi 560/1. 

„ /eea'ac’erwm, Wittr., var. n. var- 770/1. 

„ iotanum, Wolle. 14, 760/1; 15, from an Fnglisli 

example, 520/1. 

. „ mstitimy Ralfs, var. torhmy n. var. 562/1. 

„ cominmmy n. Bp, 660/1. 

„ radianSy ti. sp. 660/1. 

„ ,, v&v, extensum. 660/1. 

„ mibl(svifpimmy XI. sp. 400/1. 
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A/r-noIlici-; litli. 
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On Cliaracese collected by Mr. T. B. Blow, E.L.S., in tbe West 
Indies. By Henry Groyes, P.L.S., and James Grotes, B.L.S. 

(Plate 19.) 

[Read lC>th December, 1897.] 

In tbe winter of 1894-5 Mr. Blow visited British Guiana and 
some of tbe soutbern West Indian Islands, and took every 
opportunity of searcbing for Cbaraceas, He examined many of 
the canals and swamps of Demerara, and went up tbe Essequibo 
Eiver as far as tbe Gold Diggings, but failed to find any Cbarace^e. 
He was also unsuccessful in tbe islands of Grenada, St. Lucia, 
Martinique, Montserrat, and St. Kitt’s, tbe only islands in wbicb 
be was able to collect any being Antigua and Trinidad. So little 
is known of tbe Ohara flora of tbe smaller West Indian Islands 
that it seems desirable to place these few notes on record, 
especially as one of the plants appears to us sufficiently distinct 
to rank as a species. 

1, Citara zeylanica, Willd.^ var. inconstans.— C- incon- 
stans, Kuetz, Tab, Thjc, vol. vii. (1857) p. 28, t. 70. fig. 2.— 
C. gymnopus, var. inconstans, Braun, Fragm, Mon. Char. (1882) 
p. 193. 

In a clay pond, San Eernando, Trinidad, 2nd January, 1895. 

This seems to be exactly the plant referred to by Braun as 
having been collected by Crueger in tbe same island. It is cha¬ 
racterized by tbe lowest segment of the braiicblets being as loog, 
or almost as long, as tbe second, and tbe corticate segments being 
0-3 oulj/. 

C, zeylanica is a wddely distributed and extremely variable 
species, occurring in Asia, Africa, North and South America, 
and Australia, and it is one of tbe commonest species in the 
tropics. Most botanists have followed Braun in adopting tbe 
name of G gymnopus, Braun, but this name is clearly untenable. 
0. zeylanica was described and figured by Willdenow (Mem. Acad. 
Sci. Berk 1803, p. 86, t. 2) in 1805, and there has never been auy 
doubt as to the identity of tbe species referred to. G.foliolosa, a 
Nortb-American form of the same species, was described at tbe 
same time. These names were followed by G. Gom;pressa, Hixntb 

LINN. JOIJRN.—BOTANY, VOL. XXXIII. 2 C 
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( 1815 ), a incUm, Eertero (1829), C. vartiallhfa^ 'RoxK ( 1833 ), 
(1. armafity Meyeii (1835), and 0, haUenms^ T’ui‘(>iij, ail of w’hich 
Bra!,Ill liaB referred to ilio waiiio fc»p(‘eicrt. In 1835, Eraiui (in 
Bot. Zoifc. i. p. 70) described 0, (iVoiu Oliio) 

and O. Commersofdi (from Bourbon) m mnv Bpecios. Jn 1811 
(in Arrier. Jourii. Sci. vol. xlvi. p. 03) he ekssed C.foUoIosa with 
61 ffeylmiica and 0. Miclumxii (lus former O. polyph/lla) ‘‘ as 
subspecies under the principal species 0. polyphjlla^ A. Bnmn.” 
In 1845 (Boston, dourn. Hat. Hist. v. 5) he distinguished Bevcii 
subspecies of C. palfpliylla-) viz., MiGlimixii^ f/'uadelo'upensis^ 
eeylonica, javmiica, IftMenherf/ii, Humloldfiana^ and amiata. 
In 1847, in a note at the end of his account of the Hwias Characea^ 
he mentioned the group of species with the ccorlieate lowest 
segment of the hrauchlets as containing C* ypnfiopus, Bi'auti, 
€, Commersonii, 0. armata^ C, zeylanica^ O. polyphylla, O. sejimdct, 
and O. Martiana, This was, so far as we knows the first publication 
of the name G, gymnopus^ and although there is no description, 
it seems quite clear that it w’as intended to refer only to the 
form from Egypt (the locality mentioned) as distinguished from 
the previously-described plants from other parts of the world. 
In 1858 (in Charac. aus Columb. Guyana u. Mittelamerika), he 
referred to C. gymnopiis as the Egyptian plant, and in ‘ Oharaceen 
Afrika’s’ (1867) he first used the name in an aggregate sense. 
There is no doubt that Braun was the first to understand the 
extent of the species, but this does not in any way justify his 
selecting for it one of the most recent of his own segregate 
names. 

2. C. ZEYLANICA, Wll/cl 

In the hard clay bottom of a shallow ditch, Antigua, 18th 
January, 1895. A young sterile state from 1 to 2 in. high, with 
only the first and last segments ecorticate, and with small spine- 
cells. 

3 . H,iT.ErmA dictxospekma, sp. nov. (Sect. Eiarthi^odactyl®, 
homocophylim, fiabellatm, gymnocarpse, moiioicie.) 

Habitus proximo A?". oligospircR. Eamuli veiticillorum fer- 
tilium cireiter 6, similes, 2-3plo-furcati j radii primarii ple- 
rumque 5-6, radii secundarii 3-4, quorum 1-2 in radiis pie- 
rum qua denLio trifurcati, Segmenta primaria ramuiorum omniiun 
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longitiidinem dimidiam proxime sequantia; seguienta idtima bi- 
cellularia, longitucliiieadmodum iniequalia,cellulasuperioresacute 
■09"-*14 mm. longse, ad basin •027'““036 mm.late. Eructas solitariiis 
ovoideus,sed paulo complaaatus, *44 mm. longusj *31 mm. latus, in 
divisione ramulorum secunda efc nonnunqiiam tertia (rarius prima) 
siti. Oospora *28 mm. ionga, crassitudine maxima *23-'24 min.^ 
minima *18 mm., 6'Striata, liris prominentibus, membraua forfciter 
reticulata. Coroiiula minuta. Antheridia in divisione ramu- 
loruni secunda et nonnuuquam tertia sita, diainetro '27-*30 mm.— 
(Plate 19.) 

Antigua, about Iiaif a mile from tbe Port, near tlie hospital, 
18th January, 1895. 

This species is nearest allied to AT. oUgospira^ Eraun, but it 
never has the ultimate rays regularly shortened as in the Folg- 
gloclim group, having only occa>sionally one shortened as in some 
of the Mucronatm, In ‘ Iledwigia,’ 1888, p. 94, Dr. Nordstedt 
refers to a form of Al ollgospira from Porto Eico, in which the 
shortened segment is rare, and this may possibly belong to our 
species, but we have not seen specimens. 

4, Nitella. A.CTJMIFATA, JBraufi^ var, subglomebata, Braun!^ 

In a clay ditch, Perseverance Estate, Cedros, Trinidad, January 

1805. 

iV. acmninata is a very widely “distributed species, occurring 
also in North Africa, the Western African Isles, Southern jisia, 
Japan, in the United States (principally in the southern part), in 
Mexico, British Guiana and Brazil. The var. suhglomerata has 
its headquarters in Tropical America, but reaches as far north as 
New York. 

5. N. cEirNUA, Braun. 

In the hard clay bottom of a shallow ditch, Antigua (with no. 2), 
18th January, 1895. 

A young state from 4 to 6 inches high, producing but two 
or three whorls, but with small fruiting branches. This species 
was first found by Gollmer at Caracas in Venezuela, and has 
since been recorded from Porto Eico {Blntenu) and Fernando de 
Noronha (IT. W. Midley, 1887). 
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EXPLANATION OF PLATE 19 . 

1 . Kitclla (IJctj/ospemia, IT. & ,T. Grovos. N{it.iiral size. 

Bnmchlefc of young I'lniitino; -whorl. Magnifiecl. 
PVuiting node of do. x 30, 

Platos of antlieridiuni. x 00. 

Young fruit. X 140. 

Ooronula. X 140, 

Nearly ripe fruit, x 60, 

Oospore, ’IVont view. X 60. 

The same, side view. X 60. 

Surface of oospore. X 425. From a lAioto- 
mici'ograph kindly taken for us by Mr. J. 
Guardia. 

Apices of ultimate rays, young. X 60. 

The same, older, x 60. 


A Revision of tlie genus Abinaiua., Linn. 

Bj Beedeeic N. Williams, E.L.S. 

[Bead 17th February, 1898.] 

I. Intbobttctiox. 

The first reference to Arenaria as the name of a genus is bj 
Jean Baubin who refers to it a plant sent to him by Spreuger 
from the neighbourhood, of Illm in Wiirfcemherg; but the ])lant 
therein figured, and afterwards more fully described under the 
name of ‘ Aronaria: Holostei forte genus ’ by Dominique Cliabreyt, 
is the species now known as Baqina nodosa^ Ifeuzl, 

TIjo genus Arenaria was defined aud circmnscribcMl by Lin- 
na?us X iti the following terms :— 

Calija?. Pcriaiithium 5-pliyllum : foliolis oblongis, acuniinatis, 
pc'-rsistontibus. 

Oorolla. Pet ala 5, ovata, ealyco forme breviora, marccs- 

contia. 

Stmnim. Filamenta 10, subulata, altema interiora. Antbcrm 
subrotiindm. 

^ ‘ Ilistoria Plantarum Universalis/ iii. p. 723 (1651). 
t ‘ Omnium Stirpium Sciagrapbia et leones/ p. 450 (1677). 

X ‘ Genera Plantarum/ ed. I. p. 133, n. 374 (1737). 
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Fistillum. G-ermen ovatum. Styli 3, erecto-reflexi. Stig¬ 
mata crassiuscula. 

Fericarpimn, Capaula ovafca, tecta, nnilocularis, apice 5- 
fariam dehiscens. 

Semina. Piurima, reiiiformia.” 

LinBSBUS enumerated 25 species, of wMcli 11 occur in tlie 
first edition of ‘ Species Plantarum.’ The genus Arenaria even 
when tlius circumscribed includes a number of species which 
can only be grouped by an association of characters, and cannot 
be marked off from allied genera by any single character taken 
separately. As G-odron long ago pointed out, if Lychnis is to 
be considered as a genus distinct from Silene, then Alsine should 
be considered as distinct from Arenaria ; since in each case a 
primary differential character is the number of the teeth of the 
capsule in relation to the number of the styles. The presence 
of a strophiole at the bilimi of the seed is a constant character, 
and important enough to exclude a number of species included 
by some authors in. Moehrmyia ; though this differential character 
is not mentioned in the Linueaii diagnosis ot the genus. In his 
recent Eevision of the tribe Naucleece, Mr. G. D. Ilaviiand * 
says : “that a natural classification is one in which the characters 
chosen in each group are those most convenient for the group, 
the groups having been formed by noticing similarity in very 
many charactei’s rather than in one or two of supposed import¬ 
ance. Whilst on this view a perfect ciassiticatiou is impossible, 
the object of clas=sificatioa is most easily defeated by the intro¬ 
duction of a number of different classifications, and most easily 
attained by using only one.” With this view of the handling of 
available characters I most cordially agree, and it is the only 
method of dealing with groups of s 2 )ecies in genera such as those 
of which Boit^sier says,—‘‘ chai'acteres ipsius generis non sat 
liquidi sunt, etiam characteres ad sectiones defiiiiendas vel defi- 
ciuiit vel non sat firmi sunt.” In such genera it is well to take 
spe<3iinens of a few well-marked and distinctive species, examine 
them critically, and note down in full detail their characters ; 
taking care to select in the genus such species as are most diverse 
one from another. If around these distinctive species are 
grouped others in the genus which are most like them, respec¬ 
tively, an objective classificatiou results which is far better and 

* Joum. Linn. Soc., Bot. xxxiii. p. 1 (1897), 
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more workable tlian oim based on a, combination o£ tlieoretie 
ebaraeters, wbicb would either fail to include some species, or 
result in the over]ap])ing of groups. 

Most of the other proposed genera, frequenUy bidiuled under 
Arenaria, in its comprehensive sense, are best considered as 
primary subdivisions ' of Alsine. The germs Arenaria, in this 
paper, is defined more in. accordance wdth Penzl’s circumseriptiLui 
of the admitted species, and as j)ropoundecl by him in Endlicber’s 
(lenera Plaiitarimn’ 

It is difficult, in the species of a genus lihe Arenaria, to select 
constant characters wliicli may seem to define satisfactorily and 
in a natural manner the primary subdivisions of tlio genus. 
After examination of a large number of specimens, both in the 
herbarium and in the living state, I have decided to base the 
primary subdivisions of the genus on the association of two 
characters which, seem fairly constant, viz., the structure of the 
disk, and the number of teeth formed by dehiscence of the ripe 
capsule. This latter character is generally dependent on and 
associated with a definite number of styles, but not invariably. 
Eor, though one of the important generic characters is that the 
capsular teeth are twice the number of the styles, it is found 
that the number of styles sometimes varies in specimens of the 
same species, or even in flow?-ers of the same specimen, while 
the capsular teeili arc not so liable to casual variation. In such 
cases, the furrows on the surface of the ovary, which are present 
ill many species, and whicli correspond with tlu^ usual number of 
styles, are a more ti’iistworiliy cbaracter, tbougb tliesc furrowB 
usually disappear with the disiention of the ovary after fertiliza¬ 
tion. The si nici are of the disk is a character whieli few botanists 
besides Edmond Boissicr have noticed in their tloscriptioim of 
spe(i(»s, and the verification' of this character has entailed a 
consideralde examination of material. Plants belonging to 
Arenaria are of little horticultural interest, and it is diillcult to 
obtain for examination an extensive series of living or fresh 
specimens. Several species grown and cultivated in the Herba¬ 
ceous Ground at Hew, which have flowered in the course of the 
past few seasons, have afforded advantages for examining speci- 
meiie of different groups side by side under favourable conditions. 
After carefully studying the deliuiitation of other genera of 
CarjophyllaceiB formed on the basis of analogous fruit-characters, 
and their association into groups, and taking into account 
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geograpliical distribiition and systematic variation as sliowii in 
the large or small niunljer of species circumscribed by the more 
important generic types, I propose to define the limits and scope 
of the genus more in accordance with the views expressed by 
Penzl, rather than with those of botanists with a more syn¬ 
thetic bias, 

IMo systematic account of the known species of Arenaria has 
hitherto been given. A conspectus of sections, preceded by a 
short historical introduction, was published in November 1895 
as a preliminary instalment'^'' of a detailed examination of the 
species. The undiscriminating list of the species by Persoon f, 
and the fragmentary and meagre descriptions of those enume¬ 
rated by Scringe T, throw hut little light on the affinities of the 
groups of species; and it is only the painstaking and critical 
investigations of Penzl that have advanced in any way onr 
knowledge of this widely-distributed genus. Some objection 
may bo raised to the sinking of JDolopliragma^ Eenzl, tmABmchj- 
sfmima, Don, in Arenaria : but tbe limitation of genera, in 
natural groups like tlie order Carjophyllacem, requires a co¬ 
ordination of primary with secondary characters in an uniform 
manner in subordinate groups of genera, in order to preclude, as 
far as possible, the isolation of individual genera distributed 
sporadically in the guise of what are called (in some Grerman 
systematic works) “ Mittelgattungen ”; and such that the con¬ 
necting links in allied groups of genera should be in a radiating 
and peripheral series, rather than in a linear and dichotomous 
series, lii a large natural order there are always a number of 
cycles of affinity which suggest groupjings of genera, and the 
more uniform in coincidence their limitation the less excuse 
there will be for the definition of aberrant types. 

The matter under the head of each species is arranged as 
follows.. The name of the sijccios is follovvcil by the authority 
for the name and the work or memoir in wffiich it was first pub¬ 
lished ; the second reference is to a general work or important 
flora, ill which several species of the genus arc enumerated or 
described, such, as the first volume of Boissier’s ‘ Flora Orieiitalis,* 
or the third volume of Willkomm and Lange’s ‘ Prodromus Florae 
Hispaiiicse.’ TTiose species which were described before 1848 

^ Bull. Herb. Boiss. iii. p. 593. 

't Syn. Plant, i. p, 502 (1805). 

t DO. Prodr. i. p. 401 (im). 
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are mentioned by name in their place and are not dcBcribed 
ill the eniiiuera.tion. In a few instancti.s, however, wliere the 
original dc«cri|>tion is false, altogether misleading, or erroneous, 
and has been so copied into floras without correediion, the speidcs 
is described anew. By this exclusion, of the description of 
species which have been long known, and which arc therefore to 
be found in one or more general iioras, the hullc of a systematic 
paper on a large genus is reduced. The species described arc 
those of the last 50 years. After the citation or description, as 
the case may be, a few differential characters are given the more 
readily to distinguish the species from otl.iers in the same group, 
more particularly in subsidiary groups which include several 
species. Then are sometimes added a few critical or explanatory 
notes on the species and its varieties, where tlu*y may seem io !)C 
required. The geographical limits of the species are given, but 
not the full geographical distribution of each species, which 
would without advantage add considerably to tbe inatt.er iiiKier 
the heading of each species; though for the less common ones 
the habitat is given in the usual way. The last item under each 
species is the iconography and synonymy. Tlie iconography, 
verified by comparison with authentic specimens, is as full as 
possible, every plate with which I am acquainted being cited, 
excepting only those which are obviously bad or misleading. I n 
every case the date of publication is added to the reference cited 
for the species: not, however, that priority of date in the 
currency of names is of so much importance as compared with 
the convonieiico of retai.ning long-cstablisliod names, but for 
ready re.ference. The synonymy of ylUine, in so fa,r a,s it does 
not concern J.renaria in its 3‘estrictcd semse, is not dealt wiih, 

A few words of explamiiion as to the subdivision into sub- 
genera may be necessary. Two-thirds of the number of the 
species, vix. Ill, belong to the typical subgenus Mmrenana, 
which includes species in which disk-glands are not evident or 
are quite inconspicuous, and the capsule splits by six teeth or 
valves. Ill the subgenus JEremogoneasirum the disJc is lobecl, and 
the ten glands alteraato with the stamens; all the species are 
narrow-leaved, with the basal leaves usually long and grass-like. 
In the subgenus Pentadenaria (so called in allusion to the five 
glands) the disk is expanded into five prominent glands, each 
bearing a stamen, so that the ten stamens are distinctly grouped 
in two series. The species of the subgenus Dicranilla are all 
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Soutli American, and are collectively distingnisliecl from all otliers 
in tlie genus by their liabit. The leaves are densely crowded io an 
imbricate series on the short stems terminated by small solitary 
flowers ; and the seeds are quite smooth, shining and black. In 
the small group of Arenaria^trim^ the capsule splits by four teeth 
which deepen into valves, containing few seeds. The species of 
the distinctive subgenus Odonto^temma have petals eroded* or 
laciniate at the margin, and are also characterized by the struc¬ 
ture of the root. The last suhgenus is founded on a species 
from the province of Tinman described by Mr. A. Franchet^', 
wlrich is remarkable for its long exserted styles and its distinctly 
lobed disk, which is half-free, with a somewhat concave receptacle 
truncate at the base. 

In this Revision of the genus 168 species are admitted, under 
which are also grouped 103 varieties. Of these 168 species, 69 
are represented in the iconography of the genus, and additional 
plates are also cited for 17 varieties. Not many more than a 
third, therefore, of tlie species liave been figured. 

II. Geographical Disteibution. 

Arenaria is a genus which includes plants of wide distribution 
both as regards latitude and altitude, cliietly coufined to the 
north temperate zone ; within the Arctic Circle extending beyond 
the limits of permanent human habitations, and in the Tropics 
found ouly at considerable elevations in mountainous districts. 
In the Old World species occur only in the northern hemispheret, 
and the range of the genus is from the w'est coast of fSpitzbergen, 
lat. 78“ (A. ciliata\ to the island of Socotra, lat. 13“ (yi. serpylli- 
foUd)^ and from the island of Novaya IZenilya (A, ciliatd) to the 
Nilghiri Mountains in Malabar, lat. 11“ {A. nilf/hirensis), lu 
the Himalayas species are found at considerable altitudes. In 
Oapt. Deasy's recent expedition to North-western Tibet (1896-97), 
specitnens of A, fohjtricJioides were gathered at 5800 metres. 
Many years ago specimens of the same species were collected by 
Sir J. 1). Hooker in Tibetan Sikkim at 4800 metres, and speci¬ 
mens of A. puhinata at 5400 metres, and specimens of A, oreo- 
pMla at nearly as great an elevation in the same region. A. 
densmima was gathered in the Yak Pass by Mr. C. B. Clarke 

^ Bull. Soo. Bot. France, xsxiii. p. 432 (1886). 

i‘ The South-African A, platidulosa of Jacquin belongs to Spergularia, 
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at 5100 inotrew. Sirnclioy and AV’iiitorbotioni eollodtiMl A.fealH- 
coide^i ill 'Western Tilx^t at 4700 inetrcH. In TibefEiii JSikkini 
Wir ^1, 1). ll’noker also gutlun‘(Mi apoeinuniM ol* A. dehllk \\x> 
m,etr(\s. In tbe inonntainouy region of ibo proviiuH^ o’l' 'Yuniniii, 
J'. M. Dcbivay foiiin'l A. loiujii^tjflatmd A. Dehivayl a.t 4000 incd-rew. 
Ill tbe N'ew 'World there are several species in ¥ori;b Ainerica, 
and a few extend as far south as Chile and Arg'ciitina. Spcci” 
3T10I1S of A. lanuginoHa^ whieli have remained unnamed in Herb. 
Kcw., were collected on the river A^cra Cru/; in Patagonia by 
Charles Darwin in the course of tbe vo3’ago of the ‘ Beagle.’ Tho 
genus is not represented in Ansiiralia. (Several American species 
have been inadeipiately described, whose idontilieation. from dried 
specimens which, ha,vo lain long in herbaria is unsatisfactory; 
but some of tliem from their hahit and appearance might more 
than doubtfully be referred to Aldne^ Slellafia^ and probably 
also CohhmUlms. 

It may bo noted tba-t tbe spelling ;of geographical names of 
tbe localities cited is in the majority of cases that^ used in the 
‘ Times ’ Atlas, which is most convenient for the purpose; but 
for Eussiaii and Chinese names in ■wdiich tho Atlas is deficient, 
the lists issued by the Russian Imperial Geographical Society 
have been consulted and followed. 

III. Syt^OPTIC Key. 

ARERARIA 

XAe., OAl IHnnf. ed. 1. (1737), p. 133, n. 374 ; ed'. II. (1742), m 44f); 
%.s4. AV?/.ed. VL (174<S), n.44(); Hp> Plant, od. 1. (17r)3)yp.42;b (Icn. Plnnf- 
ed. \L (1754), ii. 505 ; tub VI, (17()4), n. 500 ; ex onumd. Penzl in EadL (leu. 
Plant, p. 007, n. 5234 ; eiiam Indid)., P^l. IlomaUji. p. 3(»0; Pay/, et 
PnmJl^ JS'aturl. Pjkmzeaf. lii. pt. 1 p. 84 (.1880): characturibus aiOuus 
a prioribus auctoribiis ddinitis hoc in conspectu paullo inutatiH, 

Calyx 5-sepalus; sepala 5, ima basi coiiuaia, Potala 5, 
Integra, apieo rot undata obtusa retusa vol emarginata, rarius 
erosa vel iaciniata; interdum nulla. Stamina 10, rarius 5. 
Discus perigyiius, staminifer; nunc annularis, glandulis incon- 
spicuis vei obsoletis in discum immersis, nunc 5- vel 10-iobatus 
in glandulas prominentes expansus; hinc inde glandulm aut 5 
staminiferse aut 10 inter stamina sitie rarius staminifer©, 
me3nbranac<3iB vel carnosae, rotundatae vel bigib bos©. G*yn©eium 
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meiomenim. Ovarium uniloculare ; styli 3 vel 2 (interdum in 
iionnullis fioribus 4-5), a basi distiucti. Capsula globosa ovoidea 
brevifcer oblonga vel rarissime cjlindrico-conica, interdiiui 
depressa, priruutn dentibus duplo stylorum nuraero debisceiis, 
demiirn ssepius in valvas 3 vel 2 bidentatas interdum loiigitudiii- 
aliter fissas secedens. Semina estropbiolata nuda, reniformi- 
globosa vel a latere compressa, nndique tubercnlata scabra isevia 
vel Ijnvissime nitida. 

Herbsa annuse biennes vel perennes, vel rarias sufcuticosse, 
ssepius csespitosae; nunc graciles vel rigidae foliis subiilatis 
parvisve, nunc diffusse vel csespitosse foliis latioribus. Inilores- 
eentia vulgo diebasiiformis ; liores nunc terminales, cymoso- 
paniculati thyrsoidei capitati vel solitarii, nunc rarius axillares 
subsolitarii. Petala alba, rarius rubella. 

Syn. AlsinantJms, Desvaux, Journ. Bot. 1814 (nomen). 

AlsineMa, S. F. Gray, Nat. Arr. Brit. PI. ii. p. 055 (1821). 

Bigelowin^ Bafin. in Journ. Phys. Ixxxix. (1819), p. 289. 

Brachysiemma^ 13. Don, Prodr. FI. Nepal, p. 216 (1825). 

Brewerina, A. Gray, in Proc. Amer. Acad. viii. (1872), p. 020. 

Dolophragma^ FenzI, in Ann. Wien. Mils. i. (1836), p, 63, t. 7. 

Dufourea^ Gren., in Act, Soc. Linn. Bord. ix. (1837), p. 25, 

Eremogone^ Fenzl, Verbr. Alsin. p. 13, t. ad p. 18 (1833). 

Euthalia^ Eupr., FI. Oaucasi, p. 220 (1869). 

Gouffeia, Eobill. et Oast,, in DO. FI. F>an^.. v. p. 009 (1815). 

ZqAophyUum, Elirli., Beitr. iv, p, 147 (1789). 

LepyrodicUs, Fenzl, in End!. Gen. Plant, p. 960 (1840). 

OdontosteQmnaj Benth. ex G. Don, Gen. Syst. Bot. i. p. 449 (1831). 

Fetteraj Eeichb., le. FI. Germ. Holv. v. p, 33, t. 220 (1841). 

Flinthme, Eeichb., Handb. Nat. Pfl. p. 298 (1837). 

Subgen. 1. Euarenaria.—Sepala berbacea, vel basi iudiira- 
scentia, vel interdum omiiino coriaeea; apicibus recta vel 
recurva, rarius iiicurva. X^etala Integra, iipice rotundata retiisa 
vel raro emarginata. Stamina 10 (in paucis speeiebiis 5). 
GlaiidulJB obsoletse vel inconspicuse, in disciitn amiularem 
iminerssD. Ovarium trisulcatum multiovulaturn; styli 3 (in 
nonniillis fioribus interdum 4 vel 5). Oapsuia oligo™ vel polj- 
sperrna, 6 dentibus vel 6 valvis, vel ssepe 3 valvis bidentatis, 
dehiscens. Semina granulato-tuberculata Isevia nitida vel rarius 
rugulosa.—Herbie annuas biennes vel perennes, vel rarius suffiru- 
ticosss ; in perennibus ssepius csespitosse. 
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Subgcii. 2, Eremogoiieastnm.—Sepala herbacea velbasi iiidu- 
rata; apicibus recta vel recurva. Pcfcala iutegra, a|)ice rotiiii- 
dara obtiisa vel raro retusa. Stamina 10, glaiidulis alternaiitia. 
Djbcus erciiato-lobatiia, glandtilis prominent ibus. Ovariuui 
trisulcatiim miiltioviilatum. Styli 3 (in iiomiullis floribiis 
interdum 4). Oapsula oligo- vel polyaperma, ultra medium 6 
valvis debisceiis. Semina tuberculata vel ijBvia.—Herbcc 
peronnes, stepius cmsjntosm, AsiaticfB et Americans ; foliis 
aiigustis. 

Subgen. 3. Pentadenaiia.—Sepala interdum coriacea; apicibus 
recta vel recarva. Petala Integra, apice obtiisa retiisa vel rariua 
deiiticiilafca. Stamina 10. Discus lobatixs, in 5 glandulas 
staminiteras promiiientes integerrimas vel einarginato-bigibbosaa 
expansua. Styli 3. Capsula 6 dentibus vel 3 valvis bidentatis 
deliiacens. Semina granulato-tuberculata vel Itevissima.^—Species 
pereimes, ssepo sufEruticosss. 

Subgen. 4. Bicranilla.—Sepala apicibus marginibusque inflexis 
conniventia. Petala integra, in aliquot speciebus nulla. 
Stamina 5 vel 10, glaiidulis sufEulta. Ovarium trisulcatum ; 
styli 3 (interdum 2). Capsula membranacea ovoidea oligosperma, 
ultra medium 6 valvis dehiacens. Semina Isevissima nitida 
nigra.—Herbje alpicolsB, meridionali-Amerieanm, pulvinatim 
cajspitosa), liabitu ab iis aliorum subgenerum valde divers;e. 
Polia confertissime 4“5-'fariain imbricata minuta ovata vel ovato- 
lauceolata carinata. Flores terminales solitarii sessiles minimi, 
foliis occiiltati; gemnue axillares, incrcseontos tandem alaros. 

Siibgen. 5. Arenariastrxim.—Sepala borbacea vel rarius sub- 
scariosa, angusta.; a]:)icibus iu authcsi orecta conniventia nunquam 
inllexa. Stamina 10, rarius 5 anantliera. Glaiidula obsolete 
vel iiieona];)icu<n, in discum annularem imraersm. Styli 2. 
Capsula oligosperma, primum4 dentibus conniventibus dehiscens, 
tandem in valvaa secedens. Semina scabra vel granulate- 
txibercukta, subglobosa.—Herbse annua? vel biennes multiflor®, 
BSDpius diffuse. 

Subgen. 6 . Odontostemma.—Sepala anguste liyalino-margin- 
ata. Petala erosa vel laciniata. Stamina 10, paullo supra basin 
utroque latere gibbosa (veluti glanduld bigibbosa insidentia). 
Ovarium multiovulatura; styli 2. Capsula (ovulorum abortu) 
oligosperma, 4 valvis dehiscens. Semina inagna compressa, 
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graB-ulato-tnberculata yix IsBvia.—Species peremies ssepiiis valde 
glaiidiilosjB et pilosge, omnes Himalaicae vel YunnanensevS: radix 
(saltern in pluribus speciebus) bine inde inflato-nodosa, vel 
tuberciila fiisiformia edens. 

Subgen. 7. Macrog 3 rne.—Sepala basi iudurascentia, late bja- 
lino-margiiiata, Petala Integra, apice rotundata. Stamina 10. 
Discus crenato-lobatus, receptaculo seusiin concave enasceiis; 
glaudulis distinctis staininiferis. Sfcyli 2, longe exserti. Capsula 
oligosperma, 4 valvis dehiscens.—Herba nana perennis Yimnan- 
ensis, caulibus diffusis. 

SuBG-EN. I.-»-EUAEENADlA. 

Sectio i, EuTHALiiE. 

Calyx basi baud iudiirascens; sepala (siccata) subenema carinato- 
uninervia vel 3-5-nervia. Petala interdum nulla. Capsula ovoidea, calyce 
inclusa vel illo paulio longior, dentibus vel valvis dehiscens (dentibus tpuim 
0 turn sa 3 pius iinequalibus). Semina reniformi-giobosa, globulosa, vel 
lenticularia, graiiulato-tuberculata (vel rarius scabro-rugiilosa).—Herbce 
amphigetB, foliis latis vel angustis planis (nunqiiarn elongato-gramineis 
setaceis nec lineari-hliformibus), axillis folionim smpe faaciculiferis; 
aimuee vel biennes, caule in cymani paniculieforineni foliosam raro de- 
paiiperatain soluto^ aut sufirutesceutes emspitosse, tunc caulibus s£epissime 
filiformibus, et llores nunc terminales et axillares solitarii, nunc per 
cymas depauperatas interdum abbreviatas (floribus itaque glomerato- 
capitatis) terminales dispositi. 

Series A.—Stamina 10. 

JSuhsectio 1.—Sepala uninervia vel (in vivo) enervia. Flores in cymas 
laxas paucifioras, in ramulis nonnullis interdum depauperatas ad 
iloreiu uuicum reductas, dispositi. 

a. Petala calycem sequantia, vel eo iongiora. 
oc. Species annum vel biennes. 

t Folia obtusa vel apice rotundata. 

A. conmbnaensis, emarginata, nilghirensisy PomelL 
ft Folia acuta. 

A, ohtmiflora^ controversa^ naimligera. 

Species perennes. 

(Axillm cauliiim doriferorum fascicules folionim edentes.) 
t Petala basi vix unguiculata. 

A. hispida, lesurina, montana^ grandiflora^ valentim^ cinerea^ Muteri, 
tmolea^ I'otmidifoliaj Redoioshii, libanotica^ 
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ft Petala. baai longe atteuuata. 

A, Umumtosa^ (jradlis. 

i>, Petala ciilyce breviora. 
ii. Species ammtxi. 

A. (/oi'ffonea^ JJe7ith(wii. 

jS. Species perennes. 

A, orhiciduta^ tenella, 

t^ufmctio 2.—Sepala S-neryia yel (siccata) 3--5-nervia. Flores in cymas 
laxas paucilloras vel eflusas dispositi^ vel ramorum apice solitarii, vel 
glomerato-capitati (cymis abbreviatis). 

iu Petala calycem icq^uantia, vel eo longiora. 

a. Species aimuce. Flores cymosi vel rarins solitarii. 

t Folia iminervia, aut subtrinervia nervis lateralibus 
rudimentariis vel obsoletia. Sepala baud obtusa. 

A. returnj modesta, capillipes^ oxypetala^ pamphylicaj sabidmea, 

alyarhmms, Liehnamiicma. 

ft Folia iminervia. Sepala apice incurva obtusa. 

A. LoscosUf cilrn'is* 

ftt Folia plurinervia. Sepala apice recta acuta, 

jL conferta. 

]3. Species perennes. 

t Pdores solitarii, vel rarins cymis paucilloris (vulgo 
trilioris). 

A> incrassata, raceinosciy erinaeca, tetmquetra^graveol&iB^JlliGaulk. 

tt Pdores glomerato-capitati, 

A, Armermfnmif capitata, pMeudoarmerimtrum, 

b, Petala calyce breviora. 

a. Species annum vel biennes {i. e. monotocse). 

f Flores cymosi, in ramulis intordiiin depaiiperati ad 
iiorem xinictim reducti. 

yl. serpyllifoliuj leptoclados^ cassiu, nevadensis, tremulciy ^nacrosepaia^ 
coniGci^ orbicuiai'is. 


A. nancL 


ft Flores subsessiles, capitato-congesti. Capsula ovata 
sulcata. 
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ttt Fiores subsessiles, corymboso-fasciciilati. Gapsiila 
aiiguste cylindrica. 

A. Guicciardii, 

Species perennes. Flores cymosi. 

A. omlifoUa, 

Series B.—Stamina 5. 

A. andina^ pentandra, 

Sectio ii. Sikkimenses. 

Calyx basi indiiratiis; sepala (siccata ac in tIto) enervia. Petala 
majiiscula. Stamina 10, rarius 5. Capsiila ovoidea, calyce incliisa vei 
illo paullo longior, valvis debiscens. Semina globulosa vel lenticularia, 
granulato-tuberculata, pallida, statu immaturo late alata.—lierboe iit- 
plurimum liimalaicai, perennes casspitoste, caulibiis non filiformibiis, 
lioribus terminalibiis solitariis. 

Series A.—Stamina 10. 

Subsectio 1.—Folia margine incrassata aut nervoso-marginata. Calyx 
basi rotundatiis. 

A. ciliolata, 

Subsectio 2 .—Folia margine non incrassata neque nervoso-niarginata. 
Calyx campanulatus. 

a, Petala vix unguiculata. 

A, Stracheyi^ melmidryiformis, hulica, 

13, Petala in unguent attenuata. 

A. Brotkerana, 

Series B.—Stamina 5, et staminodia 5, 

A. niiida, 

Sectio iii. LEiosPERMiE, 

Calyx basi baud induratus; sepala carinata vel enervia. Petala inter- 
duDi nulla. Capsula ovato-oblonga, calyce inclusa vel illo paullo longior, 
valvis debiscens. Semina globose-reniformia xel lenticularia, lajvissima 
nitida, atra rarius rufa.—Herbas perennes imprimis meridionali-Ameri- 
cana3, caulibus interdum diifusis vel plus minus divaiicato-ramosis 
bores axillares et terminales, solitarii vel rarius in cymas paucilioras aiit 
diebasia composita dispositi. 

Subsectio 1 . —Flores solitarii, terminales et axillares. 

A. muscoidesj mimiformis^ Halacsyi^ Balansce, 
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S'ubsedio 2,-»~-Floi'es solitarii axillares. 

a. S(3pala cariiiata, cavina promiunnte pilosa, niargiiie ciliata, 
Cf^torum glabra vel rariiis piiborulti. 

A. ianuf/inosa, mdujahmtJlia.^ pleurantha, pannfoUa, rept(m,s. 

h, Sepala ei;u;rvia piiberala. (Pctala uulla.) 

A. Jamemmana. 

c, Sepala eoncava irainervia vel obsolete 3-iiervia, glaberrima. 

A. hjco 2 mlioides, Hohrhachiana, 

Suhmdio 3.—Flores solitarii, terminales. 
ji, 0)'hi(/nyana, catcmarccmis, ao/ialensh% serpens. 

Subseetio 4.—Flores axiilares solitarii, et terminales subconferti. 

^4. microphyUa, 2 >c^'lnstris. 

Suhsectio 5.—Flores longe pedicellati, in cymas paucifloras dispositi. 

A. Stuebeliif saxosa, spatknlata. 

Suhsedio 6.—Flores ad raraorum apicem conglomerati sessiles, vel diclia- 
sium valde compositimi formantes. 
a. Folia ovata obtusa. Sepala obtusa. 

A, Mandoniana. 

h. Folia angiista acuminata. Sej^ala acuta. 

A. Peyritscim) Poeppigiana. 

^eetio iv. PoRPiiYRANTimiR, 

Calyx l)aai baud iiidurascens; sepala .‘l-b-nervia. Oapsula cylindiica 
e calyce lougc exserta, G dentibiis brevibiis iicqualibus debiscens. Semina 
compresBoglobosa be via fnsca.—TLnFa ])ereuuis friiticulosa occidentali- 
Europauii, ciespitosa innl till ora; foiiis ovato-lanceolatis nitidis rigidiilis. 
blonds in cymas terminales paucilloras dispositi^ petalis roseia V(d albis 
iutegerrimis. 

A. piir2ncnisce.ns. 

Sectio V, Eremogoneas. 

Calyx basi demiuii induratiis; sepala (siccata) subtrinervia. Oapsula 
ovata, calyce inclusa, dentibua sero bifidis vel valvis bideiitatis debiscens. 
Semina compressa, pyriformia vel oblonga, Isevia.—Ilerbm ampbigem 
perennes sulimticosae csespitosm ssepe pulvinatje, erect® rigid®: caiidices 
lignosi, polycepbali vel ramosi, caulibus floriferis elongatis strictis simp IF 
cissimis, basi imbricato-vaginatis cum turionibus brevissimis (interduiu 
foliorum denudatis vel tantum squamatis), s®pius foiiis setcceis lineari- 



OP THE ^EHtrS AREFAETA. 


339 


filiforniibas vel siibulatis apice in comam densatis, vegetis^ et interdum 
ad axilias fascicnlos folioriiin edentibus j cyma terminalis simplex depaii- 
perata vel geminge ternse aiit pliires per tlijrsum bracMatiim paniculm- 
vel corymbiformeni illinc dispositse, floribus smpe coiigestis confertis vel 
glomerato-fasciculatis. 

Subsectio 1.—Axillae foliorum non fasciculiferae. 

A. Flores subsessiles, in cymis capitato-aggregatis vel glomerato- 

fasciculatis. 

A. cephalotesy congesta, Franhlimi^ JSooheri, polgcnemifoUa, 

B. Flores pedicellati, in cymas simplices aut conipositas interdum 

depauperatas vel per tbyrsum. brachiatiim paniculce- vel 
corynibiformem dispositi, pedicellis calyci aec^uilongis vel 
longioribus suliiilti. 

a. Petala sepalis breviora. 

A. ptmgens. 

h. Petala calycem oeqnantia, vel smpiiis eo longiora. 

A. holostea, lychnidea, acutisepala, Szozoitzii, oompacta^ isaurioa^ 
mcubaloides, juncea, saxatlUs^ longifoUa, amileata.\ 

Subsectio 2.—Apud multa folia, axillae fascicules foliorum edentes, 

A, drypidea^ Ledehouriana, acerosa, Lessertiana, tetrasticha. 


SuBGEN. IL-~EKEMOGONBASTRUM. 

Sectio i. 

Calyx basi baud indurascens. Flores solitarii, raro cymosi. 

A. Boiirgcci.festucoidesj monilcolaj liansuensis, 

Bectio ii. 

Calyx basi induratus. Flores cymosi vel solitarii. 

Bidmctio 1.—Caules fioriferi simplices, remote foliarti; tiirioues foliis 
angustis dense comati multuin breviores. Flores cymosi. Petala 
smpius sepalis longiora. 

A. seanosa, grmninea^ hUpharopliylla^ GriffitMi, armeniaca. 

Buhsectio 2, —Caules breves, dense foliosi, simplices vel ramiilosi. 
Flores solitarii. Petala semper sepalis longiora. 

A. polytnehoides, puUinata, gldbiflora^ densmima, Immaonemis^ 
tetragyna. 

liXFF. JOUBK.—BOTAFT, TOL. XXXIII, 2 J) 
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StTBGEN. III.—rENTADENABJxl. 

Sectio i. GLOMKBlFLOlliF. 

Flores siibsessiles, in cymis capitato-aggregatis vel glomerato-fascicii- 
latis ; flore centrali ssepins ebracteato. Glandiilfo emarginaite. 

A. TrzeioaUhii, dianthoides, 

Sectio ii. IlAIlIFLOB,iE5. 

Flores peclicelk,ti, in cymas siinplices aut compositas interdum depaiipe- 
ratas, vel per tbyrsum bracliiatxim panicida^- vel corymbiformeni; 
dispositi, pedicellis calyci oequilongis vel loagioribiis BiiOulti; bmcteJe 
ocbreacefe subvaginantes scariosas. Glandulxe integerrimas. 

SnhsccUo 1.—Folia lineaii-setacea vel graminea^ imprimis tmionuin. 
Semina Imvia. 

a. Sepala, proeter nervum dorsalem viridom in miicronem baud 
excurreiitem, flava vel albida. 

A. rigida, grmninifolia, Kormiana, oreoidiila^ ferrwjinea, TbcIiuH^ 
Bchonmi, 

/S. Sepala, nervo dorsali lato in miicronem lierbaceum recurvo- 
patulum exciirrente, picta vel subberbacea, 

A, gypsopMloulesy iirsina, caricifolia, liohorozvBhii, capiiiaris. 

Sudsectio 2.—Folia imprimis caulina, lineaii-setacea. Semina granu- 
lato-tuberciilala. 

A, macradenia^ Fendlei-i, 

SnbsecMo S.—Folia ovata vel subrotunda. Semina scabra, 
a, l\dala acpalis longiura. 

A, SaxifragUj eiiiata^ goihka^ halearkci) glmduligenL 

fd, Petala sepalis breviora, vel ea siibseq^uantia. 

A. hi/loraj Gay am, 

SxjBGEN. IV.—FICBANILLA. 

Sectio i. Bauiantes, 

Petala calyce long! ora,, Stamina 10. 

A> radiansj dicranoides. 
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Sectio iu PYCNOPHYLLiE. 

Petala calyce niultnm breviora, vel nulla. Stamina 10. 

A, hisulea, hryoideSj pjoyioyhylla^ pycno^hylloides^ holmana, 

Sectio iii. Pedxjnculos.^3. 

Petala calyce multiim breviora, vel nulla. Stamina o. 

A. pedunculosa^ Alpmnarcm. 


SuPGEN. V.—ARENAPJASTEPM. 

Sectio i. GoprppEiA. 

Flores miiiuti, cymoso-paniculati. Stamina 10. Oapsiila oblonga vel 
siibglobosa; calyce inciusa.—Ilerba Europma biennis tenuis diffiisaj foliis 
linearibus vel setaceis. 

A. massilieyisis. 


Sectio ii. Lepybodiclis. 

Flores parvi, cymoso-paniculati. Stamina 10. Capsiila inflato-globosa, 
calyce inciusa.—Ilerbm Asiatics procerm fiaccidte annuie, foliis lanceo- 
latis vel oblongo-lanceolatis. 

A, holosteoides, tenera. 

Sectio iii. Beachystemma, 

Flores nimierosi, in paniculis axillaribus vel terminalibiis. Stamina 10, 
quorum 5 anantbera. Oapsula depresso-globosa, calycem non superans. 
—Herba Hinialaica annua subscandens dilfiisa, foliis lanceolatis vel ovato- 
lanceolatis. 

A. nepahnsk. 

SuBGEN. VI.—OBONTOSTEMMA. 

Sectio i. BAEBATiE. 

Flores dicliotomo-corymbosi; pedicellis elongatis erectis suffiilti; 
bractea3 foliacete. 

A, barhata. 

Sectio ii. Yunnanenses. 

Flores cyrnosi^ pedicellis sub antbesi erectis mox defiexis suffulti ; 
bractesB foliacem. 

A. ytmnaneyisk, glandulosaj debilisj Delavayi, (juadridentata, 

SuBHEN. \IL—MACEOGYNE. 


A» ionyistyla. 


2j)2 
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IV« Dicscimptiye Eiiumebatiok of the Species. 

Subg-eiHis I. EUAEENAEIA. 


Sectio i. Exjthali.f. 

Series A.—Stamina 10. 

8i(hsectio 1 .—Sepala luiineiTia vel (ill vivo) enervia. Elores in 
cymas laxas pniicifloras, in ranrulis noimullis iiiterduiu 
depanperatas ad flurein iiniciim reductas, dispositi. 
a. Petal a ealycem .Tquantia, vel co longiora. 

(I. Species anmiie vel biennes. 

t Polia obtusa vel apiee rotiiiidata. 

1. A. co-NTMBKrcEisrsis, Brof. FI. Limianica^ ii. p. 200 (1804); 
Willh, Limgej Prodr. FI. llisi). iii. p. 621. 

/]. glanduloso-viscosa, Wehb, ex Willk. cf* Lange, Prodr. FL 
IIisp. iii. p. 021 ; Weha. herb.., et in litt. 1817. 

Geogr. area. Spain and Portugal. 

iV. F. Moniatrol, in Cata-lonia. 

S. Niebla, in Andalusia. 

W. Coimbra, in prov. of Beira, and Serra de Moucliiciue 
ill proY. ot‘ Algarve. 

Iconogr.— BroL Phjtoijr. pAisif. Bel. p. 179, t. 73 ; Willk. le. 
ileeer. PI. liar. Ilisp. i. p. 9L, t. 01 a. 

Syn. Spergala ciUaris, Brot. PL LuwiUmica, ii. p. 215 (1804). 

2. A., EMAHCHNATA, PtoI. FL Liiutanka, ii. p, 202 (1S04); 
Mlllk. cf* Lange, Prodr. FL Ilhp. iii. p. 622. 

ilabiiu siinilis A. wodesLn, a (jua antberis conspicue olivaccis; 
jxdalis cmarginatis roseis, sepalis foliisque obtusis bene distincta 
est. 

fl. Salzmanni, Willh. Ic. descr. PI. Mar. Ilisp, i. ]). 94, t. 62 c. 
Statura major, Piores dnplo niajores. Petala ovato-oblouga 
patentissima profundius emarginata, baai repeiite in iingiK^m 
brevlsBirnum contracta. Capsiila paullo aiiguatior^ eyliudracco- 
eoniea. 

In Gay’s MS. note on this plant, wbieli be obtained from 
Salzimann, be says that the alternate filaments are saccate at the 
base j tliougb, in examining the specimens, I could not find any 
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evidence of enlarged glands attached to the inner series of 
filaments^ a character which would warrant the transference of 
the plant to the suhgeiius Fentademria, Speciniens of this 
species, accidentally placed in a parcel of G-reek plants in Fauche’s 
herbarium, were described as a new species by Cliaubard under 
the name of A. sordida. The eastern limit of the species is 
determined from the specimens in the late Mr. Gr. C. Joad’s 
herbarium. 

Geogr, limits. — N. d" W. Portugal: Faro in the prov. of xLlgarve. 

E. Near Algiers {Kerb, Joad, 1873). 

Algeria: Andalous in the dept, of Oran {Balansa^ 
PL d’Algerie, 1852, no. 452). 

Iconogr. — Willk. Ic. descr. PL Bar. Ilisp. i. p. 93, t. 62 b, et 
p. 94, t. 62 c (var. jj) ; Chauh. PL Feloj)o?iH. n. 699, t. 24. f. 1 
(A. sordida). 

Syn. A. bcetica^ Salzm. ex Ball, in Joimi. Linn. Soc. xvi. p. 365 
(1877j. 

3. A. HiLOiUREXsis [ncelghereuse], Wight Am. Frodr, FI. 
LuL Or. p. 43 (1834); Rooh.f. PL Brit. Ind. i. p. 239. 

Ilab. N.W. Himalaya in Kashmir, and Nilghiii Hills in 
Malabar; also Eelgaum and Dharwar in Bombay Presidency 
{Dalz. Gibs. Bomb. Fi. p. 15 [1861]), —not mentioned in 
Hooker’s ‘ Flora of British India.’ 

Wight says that it is only met with here and there in the 
Nilghiri Hills, and is not at all common. This locality remains 
the southern limit of the genus, which is 11° N. hit. 

Iconogr.— Wight, Ic. FL lad. Or. 949, et S^icll. Neilgherr. 
t« lo. 

4. A. PoMELT, Mimbg, in Bull. Soc. Bof. Prance, xi. p. 45 
(1864); Fomel, Noitv. Mat. PL Atlant. p. 207. 

Pumila, glauca, 4-10 centini., ssepius a basi ramosa, ramis 
erectis. Caules dense puberuli pilis brevibus retrorsis, simplices 
tlore unico terminati vei ssepius superne dichotome ramosi, 
ramis dichotomise simplicibus liore terminatis vml iteruixi dicho- 
toine divisis, ramo altero dichotomise abortu ssepe dedciente. 
Folia glabra punctalato-tubercuiata, max'gine scabra, neiwo medio 
breviter deiitato j inferiora oblongo-spatuulata, media et superiora 

The stem-measurement,s throughout are taken with a centimetra measure 
from good average specimens; and in French authorities these of course usually 
agree with the length given in the original description. 
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obovato-oblonga vcl obloiigo-laiieeolata scsailia. Flores in cyiiiam 
laxaiii (Ibpoaiti, alar'ca lougo peclicellati. Scpala erecU acuta 
iiiiequalia; oxteriora 2 late ovata cariiiata, intermoAliiiiii ovato- 
ebloDgiiiii, uervo vali<io dentieiilato, iiiteiiora 2 obovato-obloiiga 
(-irinata. Petala oblougo-linearia iutegorriina alba, ealycein 
.‘p(]iiantia. Capsula oTato-giobosn, apice deiitibus 0 deliiscens* 
Demina coinpresao-siibglobosa, obtuse tabei'culafca. 

A* spaiJmlata hide aibiiis, sed prjusertim diftert pxibe gland uli- 
fei'fi viscosa, sepal is luspidis soqualibus obloogo-laiiceolatis 5- 
iiorviis marginato-membranaceis, petalis obovatis calyce duplo 
loiigioribiis, et seiidiiibiis miimte riiguloso-tiiberciilatis. 

Hah. lilgcria : (xliarroubaii and Aiii* in dept, of Oran. 

Icoiiogr. — Coss, lUustr, HL Atlant. fasc. iii. (1S90), p. 151, t. OS, 

tt Folia acuta, 

5. A. OBTUSTi^'LOEA, Kunze^ OUorls Austro-llispA m Mora,xAa. 
(1810) p. 032 ; WiWc, # Lanqe, Hrodr. FI Ilisp. iii. p. 021. 

{Siiiiilis A, modestcB^ haoc autem ditFert foliis ])auHo iriagis 
pubesceiitibus, sepalis trinerviis valde aeutis, ])etalis calyeeni 
siibsequantibiis, semioibus breviter tuberculatia: etiam a Boissier 
(in Fugilh Plant, p. 23 ) cum A. conimhricemi perperain eon- 
juiicta est; differt ab ea caule altiore, ramis iiliibrinibiis erectis 
gracilioribus pedicellisque glabris vel sub lente iniinitissime 
piiberulis, foliia lineari-lanceolatis breviter aeutis conspicue 
uniiierviis, tloribus ininoribus in cyma repetito-dichotoma 
regulari disjxositis, s(3palis obovato-ubloiigis, autheris lutois, 

Oeogr. range. — N. b’ Sierra do Cbiva, in prov. of Valencia, 
whore it wais first colloctcsd liy C. Boutelou, and n- 
corded by hitn under the natne of A. saataUUs^ Linn. 

S- tj* W. J:\‘U!i Alta nen-r Volez-liubio, in prov. of 
Andalusia {Itouy^ 1881). 

A rare but distinct apecies found only in S.E, Spain. 

Icoiiogi*.— la. descr. PL Ear. Ifisp* i. p. 91, t. 61 E, 

SvN. A. sa:vatilis (non Linn.), liout. w Willk. et Lgo. Prodr. FI. Hisp. 
iii, p. 021. 

6. A. COFTROTBBSA, Poiss. Yoij. JBot. Fsp» p. 100 (1839); 
Willk. ^ Lange, Prodr. FL Plisp. iii. p. 622. 

Although Gay compares Ms A. tenuis with A. modesta, an 
examination and comparison of the type-specimens in Herb. 
Kew. -unmistakably show them to be identical with A. co7itroversa. 
The specimens collected by Porta and Eigo in 1891 (exs. no. 



OE THE OEITUS A.'RB'NAmK. 


345 


414) on tlie Sierra de Alcaraz in Murcia, and tlie specimens col¬ 
lected by Bourgeau (named A. tenuis) iu tlie same locality, are 
identical, 

Geogr» limits, — N’. France : dept, of Vienne 

-£f. Central France. 

B, Spain : Sierra de Alcaraz, in prov. o£ Murcia. 

TV, Spain: near Valladolid, in prov. of Leon. 

Iconogr.— Willk, Ig. deser, PL Ear, Hisp, i. p. 92, t. 61 c ; 
Delastre^ JPL depart. Vienne,, p. 120jt2 {A.eo^timhrioensis yar.}. 

Syn. a. tenuis, J. G-ay, in Walp. Aim. Bot. vii. p. 300 (1867). 

A^ conimhriceyisis, J. Gay, ex Gren. et Godr. FI. de France, 
i. p. 260, 

A. Gouffeia, Pael, in Biicli. Kev. Bot. i. p. 450 (1846). 

7. A. isrAPTJLio-ERA, Franeh in Pull, Boc. Bot, France, sxxiii. 
p. 429 (1886); FI. Belavaij, p. 92, t. 24 A. 

Sadix indata fusiformis, e collo unicaulis vel miilticanlis. 
CiiLiles rubescentes unilateraliter puberiili, plus minus dichotome 
ramosi, ramis intricatis. Folia linearia vel liiieari-oblonga, 
punctis elevatis asperata, basi ciliolata, ceteruin glabra. Inflores- 
centia panic ulato-corynibosa; pedunculi rigid! erecti, inferiores 
solitarii, superiores 3-5. Calyx purpurascens; sepala lanceolata 
vel ovato-laneeoiata, obtusa, margine membranacea. Petala 
rosea, calyce duplo longiora, obovata, emarginata vel breviter 
biloba. Ovula 10-14. 

A handsome plant wifcb large rose-coloured flowers, well 
cliaracterized by its napiform root, very large in some specimens, 
less developed in otliers. It cannot be compared with any 
Himalayan species: its habit is rather that of certain annual 
European species, such as A, oontroversa, with more specious 
flowers, wliich are rose-coloured instead of white. 

Hah. China : prov. of Yim-naii, iu fissures of Mt. Koua-la-po, 
near Hokiii (1884) ; and on the road to the bill of Yen4ze-hay 
near Lankong, at 2500 metres. 

Iconogr.— Franeh, FI, Delavay, p. 92, t. 24 A. 

/3. Species perennes 

(axillse caulium floriferorum fasciculos foliorum edeiites). 
t Petala basi vix unguiculata. 

8. A. HisniBA, Linn. Bp. Flant. p, 425 (1753); Willk. ^ 
Lange, Frodr. FL Hisp., Bupplem. p. 277 (1893). 
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TJhe Liiiiiean specimens were from the neighbourhood of 
Moiitp(41it‘r« It is not an espcee exclusivemeiit frailas 
claimed by Eouj and Eoucaud (.PL do Prance, iii. p. ^44 [1S96]), 
since it is found on the Spanish side of the Pyrenees, Tiio stems 
are from 10-20 centiiii. 

G-eop\ limits. — N. Depart, of Aveyroii. E. Depart, of Gard, 

8. W. On Mt. Costabona, in Catalonia (not usually 
marked in maps). 

leonogr. — Willk. la. descr. PL Par. Ilisp. i. p. 97, t. 65 B ; 
PQ. Ic. PL Bar. Gall 47; Cus. cf Amh. Herb. FI France, iv. 
t. 701. 

9. A. .LBsiJMXA, Zoret, Ilerh. Lozere, p. 13 (1858-62); Zecoq 
et Lam. Cat. PL Centr. France, p. 104 (1847), suh A. ligoricina. 

Caules simplices yoI ramosi, teretes erecti subfastigiati, 5-7 
centim. Polia inferiora approximata subimbrieata ovali-lanceo- 
Inta acuminata iinineryia Icete yirentia. Plores parvi in cyma 
dichotoma, teimiinales longe, alares breyiiis peclicellati; pedicellis 
florum alarium bracteolatis. Sepala ovato-lanceolata acuta 
aiiguste inembranaceo-margmata. Petala suborbiculata pailide 
lutea calyce parum longiora. Capsula in valvas 6 lanceolatas 
profunda dehiscens. Semina reniformi-globosa grosse et obtuse 
tuberculata.—Tota planta indumento patulo glanduloso-viscoso 
dense vestita. 

The earlier name of ligericina is rejected, as it is the Latin 
name .for the Eiver Loire, instead of that for Lozere, which the 
author intended. 

Ilah. Prance : departments of Lozere and Avejron. 

Ico.nogr. — Willh. Ic. descr. PL Ear. JIlsp. i. p. 99, t. 6(5 a 
(A. ligericina) ; Ous. (f Amh. Ilerh. FL France^ iv. t. 606 
(A,, ligericina). 

10. A. MONTANA, Linn. Cent. Plant, i. p. 12 (1755); Ammnit. 
Acad. iv. p, 272 ; Willh. cf* Lange, Prodr. FL Ilisj). iii. p. 623- 
Sgn. Prm-‘Ijmnwana. —Aisine foliis linearibus aeuminatis, petalis 

florum integris calyce duplo longioribus, Le ALonnier, Cata-- 
logue des Plantes en Atwergne, etc. (1744). 

Myosotis lusitaiiica linarise folio, magno flore, Tournef. Inst. 
Seri. p. 244, ex auct. herbarii Vaillant. 

Le Moimier wrote that it occurred plentifully on the road from 
Orleans to Bourges, especially in the forest of Alloigni. He 
is the first botanist to give a satisfactory account of the plant. 



03? THE GE3STJS ABEHABIA. 


347 


0. saxicola, Bony, Exc. Bot, Esp. iii. p« 38 (ex Bulh Soe^ Boi. 
Emnce, xxxi. [1884]). 

Folia sepalaque latiora dense pubescentia candieaiitia. 

Mah. Valencia: Mt. Mongo, Bemia, and Cabo de 8. Antonio^ 

y. intricata, Ser. m BG. Prodr. i. p. 410. 

Lsete yirens. Caiiles ramosiores fragiles csBspitem laxuni 
imbricatum formantes. Folia linearia glabrescentia. Sepaia 
glabra. 

Hah. Proyinces of Andalusia, Marcia, and Valencia. 

According to Saccardo and Bizzozzero this variety has been 
found in the Venetian Alps, but Maratti’s specimens are im- 
perfect, and the record has never since been verified. They 
may be identical with A> grandijlora, as the locality given is Mt. 
di Lozzo. 

Qeogr. limits. — E. Dept, of Eure, near Evreux (Moriere, FL 
jSToi m.). S. Prov. of Andalusia. 

E. Dept, of Herault. W. S. Portugal. 

Iconogr.— Meiclib. Ic. EL Oem. Helv, 4951; Asso, Syn. Stirp. 
Array, n. 383, t. 2. f. 3 (1779) ; Boi. May. t. 1118 ; The Garden, 
Dec. 1893 j Gm. ^ Ansh. Herb. M. France, iv. t. 693 ; Vent. 
II or. Gels, t. 34. 

Syn. a. linearifoUa, Poir. Encycl. vi. p. 366. 

A. pyrenaica, Ilort. ex Steud. Nomenci. ed. % i. p. 126. 

Bigeloioia Montana, liafin, in Journ. Pliys. 1819, p. 289. 

11. A. aBANBiFLORA, Linn. Syst. Plant, ed. X. p. 1034 (1759); 
Sp. Plant, ed. 11. p. 608 (1762); Willk. ^ Lange, Prodr. El, Hisp. 
iii. p. 624, et Sipplem. p. 277. 

a. geimina, Bony ^ Eoicc. El. de Erance, iii. p. 251 (1896). 

Oaules l.-2-fl.ori. Folia ornnia linearia vel anguste lanceoiata, 
plana rigid a. 

/3, abietina, Presl (sp.), Belie. Frag. i. p. 63 ; El. Siciila, 
p. 164. 

Caules l™2-flori. Folia omnia linearia vel anguste lanceoiataj 
revoluta. 

y. mixta, Lapeyr. (sp.) Hist. ahr. El. Pyr. i. p. 255 ; Bony 4' 
Eouc. EL de Erance, iii. p. 251. 

Caules 2-6-flori fastigiati. Folia stricta vel paullo patentia 
recurva j inferiora lineari-snbulata plana, reliqua lanceoiata. 
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S. triflora, Xm». (sp.) Mnnt, Plant, p. 240 (1-771). 

Li.iii}a3iis gives ti eleai* and 'I'lill description o-f: this plant in tlie 
second portion of his ‘'Mantissa Pia-ntamm ’: CaiiloB palmares, 
copiosi, diffnsi, adscendentes, tcretes, subpLibesccates: rainis 
alteriiis croctis. Eolia ]ancGolato“-sLd)alata (janiperina,), paixmtia, 
acuiiiinata, ciliata, anhtus pubescentia: iioraiia ovuto-laneeolata, 
siibtus piiosa. PeduncuH tcrmiiialea, pliires, teretes, pubascentes, 
articnlis caiilinis loiigiores, triflori ; pedicelliis interniediiis 
aplijlliis, laterales longiores; bracteis duabus, ovatis, ciliatis, 
extus pubescentibiis. Calyx ovatus, aeutiis, ereetns, pubesceiis. 
Pctala obovata, obloiiga, calyca duplo lougiora, patontia, obtiisa, 
alba, lincata. Stamina alba. Pistilimn viride staininibus brevius. 

The following more or less iiitc'-rgrading forms of tins variety 
are worked out from the material in the Vicuna Ilcrbariuni, 
consisting of the specimens from PYmzlls own herbarium. They 
differ in minor details wlicn placed side by side, but are rather 
difficult to separate satisfactorily by deliuition :— 

Lums 1 (parviflorus). ITuiuilis. Confertim et pulvinatini 

csespitosa, caudiculis lignescentibns. Caiiliculi l-“3-iluri 

strict! 12-35 mm. Folia imbricato-congesta, erocta vel 

pat Lila, anguste subulata. Calyx 3 mm. 

Kah. Depart, of Pyrenees-Orientalcs. 

Ltesm 2 (angiistifolius). 

Forma Immilia ,—Differt a ],)r9peedento -florurn magiiitLidine, 
sepalis imigis ovato-oblongis quam late ovatis. 

IIa!}, tSwitzerland. 

Forma ^irkla, —^La^to viridis, plernmque late cffispitosa. 
Folia |)leriunqvie stricta, reinotiora ac magis patiila vd 
recurva. 

Ilab, (Switzerland: Mt. Chasscron in the Jura, canton 
Valid. 

Forma intermeilia .-—Caudiculi cauliculiqiie magis elongati, 
savpe 2-3dlori. Folia fasciculorum magis patula taraen 
rigida- 

Mob, Switzerland: canton Vaud. 

Forma flaccida. —Last© viridis. Cauliculi plerumque multi- 
flori elongati. Folia flaccida varie patula vel recurvata. 

Ilab, Switzerland. 

Forma PrgBcedente, etiam rigidior, eximie glauca. 
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Zusus 3 (latifoliiis). 

Porma lieteropJiylla ,—Laxe caespitosa. Eolia flaccida qiiam 
typo (a)majora latiuscula, juniora angustissiaia fere setacea. 

Mah* Montpellier, Mt. Yentoux, and Yal d’Eynes in the 
Pyrenees. 

Eorma elongata .—Canlicnli valde elongati 3“-7-flori. Eolia 
inferiora slricta, superiora flaccida. 

Sab. Sierra Nevada in Andalusia; Yallee de Cervieres, in 
depart, of Aveyron (A. mmor^ Deene., and A. trijiora, 
Wilid.). 

€. miiltiflora, Ser. in DO. Prodr. i. p. 404. 

Canies 3-4-flori. Eolia lineari-subulata rigid a ciliolata. 

Possibly the same as lusus 2 forma siricta of preceding var., but 
the leaves uniformly ciliolate instead of only towards the base. 

stolonifera, Vill. Journ. Mens. p. 437 (MSS.) ap. Verlot, PL 
Paupli. p. 62 ; (sp.) Vill. ex PG. Prodr. i. p. 404. 

Caules florigeri 1-2-flori surculis multis sterilibus intermixti. 
Eolia rigida, inferiora subulata, reliqua lanceolato-linearia. 

iq. aculeata, Willh. Prodr* PI. Sisp., Supplem. p. 277. 

Syn. Stellaria aculeata^ Scop. FL Carniol. (ed. 2) i. p. 316. 

Sab. Andalusia: Sierra de Alfacar and Sierra de Penagolosa. 

This polymorphous species varies considerably within narrow 
limits. The forms have been grouped into seven varieties on 
the characters of the length, breadth, and direction of the leaves? 
the size of the flowers, and the number of pedicels springing 
from one axis. The leaves are frequently imbricated on the stem, 
but never tetrastichous. Cosson proposed to sink A. incrassata 
also in this species; but in typical specimens of A. grandijlora 
the stem is distinctly 4-anglod, especially in vigorous specimeus 
with furrowed surfaces between the angles; the seeds also aie 
more distinctly tuberculate. In one of the specimens growing 
this year in the Alpine house at Kew Gardens, most of the 
flowers had 4 styles. 

Geogr. limits. — N. Austria: Mt. Pollauer and the Nikolsberg 
in West Moravia. 

8. Alpine stations in Sicily up to 1500 metres (Zojaeom)^ 
P. Croatia. 

W. Corunna in S|)ain {Gimrdia^ ex herb. Groves). 

This is a species widely distributed in Central and Soathern 
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Europe^ but it is doubtful whether its range extends so far east 
as Trajisylvaiinia, as stated by Seliur. 

Ivmiogi\—All FL Fedenu n. 1711, t. 10. f. 1; Ic, Taurm. xw. 
t. 73. f. 7; Ptdem, mrp. %>ec, p, 49, t. 10. f. 1 (1755); (var. fi) 
Melchl). le. FL Germ, lielv. 4910; (var. ri) Meiahb. 1. c. 4946 /3; 
fScop. FL CarnioL (cd. 2) ii. 527, t. 17 {Stellaria amleaia). 

8yn. a. eapiilaeea. All. EL Pedem. ii. p. 305 ( = var. a). 

A, fframmea, Steiid. Nomencl. ed. 2 i. p. 124 (— var. a). 

A, j'uniperma^ Vill. Hist. PL Daiiph. iii. p. 024 (=vai*. e), 

A. jmiiperina, Tluiill. FL Euv. Paris, p. 218 (=var. 6). 

A. laneifolia {no'u Linn.), Lapeyr. Hist. abr. PL Pyr. p. 255 
(=var. a), 

A. laxa, Fiach. ex Ser. in DC. Prodr. i. p. 404 (=:vai‘. a)- 

A. Imijlora (mn Linn.), Willd. ex Spreiig*. Syst. Veg. ii. p. 399 
(=va.T. a). 

.4. nwntnna Linn.), All. FL Pedem, ii. p. 112 ( = var. a). 

A. maxtilu (pion Linn,), Lapeyr. Hist. abr. PL Pyr. p. 234 
(=var. a) 

12. A. TALENTINA, Foiss, JDiagn, FL Or. Nod, Ser. II. i. p. 90 
(1S51); Willk. Laiige^ Frodr, FL Hisp. iii. p. 025. 

Fruticulosa. Caules diffiisi filifomies fle.xiiosi teretes rctrorsiiin 
papilloso-pubertili, alteriiatim ramoai, sa'pe iiitricati. Folia 
lineari-subulata areolata-punctata, margino revoluta, siibtus 
nervo valido iiistructa, basi ciliata ceteriim glabra, rigida sed vix 
piingentia, patula vel reciirva. Sepala ovata longe acuminata 
glabra, exteriora anguste, intcriora late ineinbranaceo-uiargiMata. 
Petala oblongo-spatluilata, calyeo duplo longiora. Capsnla valvis 
0 dehiscens. kScinina coiupresso-roniforinia, obscure et obtuse 
tiiberculata. 

According to (1 Pan, this jdant is identical with A. montarui 
var. intriaata, wliich, occurs in the uorthorn part of tbe province 
of Valencia. Put specimens of true Valentina, whicli hitherto 
have been found only in the southern part of the provinie, 
certainly seem to differ from this variety of A. montana. Inter- 
mediate forms have not been collected. 

llab, Spain : southern part of prov. of Valencia. 

Iconogr.— Willie, Ic, descr, FI, Bar, Hisp, i, p. 97, t. 75 a. 

13. A. oiOTEEA, DO. FL Frang,, Supplen, p. 611 (1815); 
Bouy ^ Foug, FL de France, iii. p. 245 (1896). 

18 centim., cinereo-pnbescens. Caules di-trichotomi diffiisi. 
Folia inferiora oblongo-lanceoiata basi plus minus ciliata, siiperi- 
oi’a lanceoiata-linearia^ omnia acuta unmervia; axillis inferioribus 
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fascieuliferis. Flores dicliotome paniculati ; pedicelli caljce 
5“-6“plo longiores. Calyx ovato-cjlindricus; sepal a lanceolata 
acuta, margine basi ciliata, nervo post anthesin ciliato denticulate, 
interiora late scarioso-marginata, cetera anguste searioso-margi- 
nata, Petala apice rotundata obtusa, calyce diiplo longiora* 
Antber® aiirantiacse. Capsula yentricosa ovoidea, caljcem 
superans. Semina reniformia, dorso convexa, faciebus leviter 
excavata, obtuse tuberculata. 

Prope A. Jiisj)idam^ quae statura minore, piibesceiitia longiore 
glanduloso-yiscosa, foliis lineari-lanceolatis giabiis, pedleellis 
refractis, seminibusqne duplo minoribus acuteque (nec obtuse) 
tuberculatis ab ea statim dignoscitur. 

Described from specimens gathered at Castellane, in the 
department of Basses-Alpes. Included by E. Tanfaiii in Parla- 
tore’s ‘ FI. Italiana,’ but all the localities given are in French 
territory. 

Kah. S.E. France; departs, of Basses-Alpes and Aipes- 
Maritimes. 

Icoiiogr.— Willie. Ic. descr. PI. Mar. Ilisjy i. p. 96, t. 61. 

Syn. a, ruscifolia, Kequien, in Guer. Yaiicl. ed. 2, p. 254. 

14. A. Hutebi, Kern, in Oesterr. Bot. Zeitsohr. 1872, p. 868 ; 
Tanf. in Pari. Kl. Ifaliana, ix. p. 541. 

Glanduioso-pubeseens. Caules decumhelites, congesti in 
csespitem iaxum- Folia oblongo-lanceolata vel spathulata acuta 
uninervia ciliata. Fiores solitarii vel geminati, rariasime dicha- 
siiim triflorum efformautes : pedicelli calyce 3-5-plo iongiores, 
glanduloso-piibescentea. Sepala anguste oblonga obtusiuscula 
iiavicularia anguste membranaceo-marginata pnboscentia ciHata 
subenervia. Petala alba, late obovata, calyce duplo longiora, 
post anthesin fauce rccurva. Autherae pailide purpureas. Semina 
reni tori 11 i-gl obosa gran ulata. 

Affiuis A. graeill, quie cli:ffiert csespitibus densis, eaulibus pedi~ 
cellisque ereetis glabris, foliis viridibus, bracteis subulatis, sepalis 
ovato-lanceolatis glabris Isevibus, petalis basi longe attenuatis. 

a. rupestris, IJuter Porta^ exsicc. 1878. 

/3. glareosa, Iltiter ^ Porta, exsicc. 1873. 

Yar. /3 minus csBspitosa. Folia magis acuta. Fiores s®pius 
geminati. 

Described from authentic living specimens in situ, which 
flowered in Kew Gardens in 1896. It is quite distinct Irom 
A. grandiflora and A. gracilis* 
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Hal), €'Onfines of S. Tyrol and Venetia at 700-1900 metres; 
along tlie Cimolais Canal atSerra dellc Gfotie, Talley of Inferiia, 
Valley of Bricca, Val Zclliae in Udine, and (p) at Serra della 
Fontana. 

leoiiogr.— Jouni. Ilorfic, ser 3, xxix. p. 360. 

15. A. TMOLEA, JBoks, Biagn. FL Or. Nov. Ser. I. i. p. 50 
(1842) ; FI. Orient, i. p. 698, 

/X inacropoda, Mausslc. pi. exs. in F. iSintemSf It. Orientale^ 
1800, no. 2844 1. 

Planta puberiila, 31 ceiitim., floribus regulariter cymosis. 
Caudieiili longi. Folia 3-nervia, 

Hah. Tnrkisli Armenia : Egin, in prov. of Diarbekir. 

y. Siiitenisii, Ilaimk. pL exs. in F. Sintenis, It. Orientate^ 
1890, no. 2844. 

Planta fere glabra, 18 centim., clarescenti-viridis. Braeteie 
acuminata). Petala calyce duplo longiora. 

Hob. Turkish Armenia: Egin, in prov. of Diarbekir. 

cl. Kotsekyana, Fenzl (sp.), in Eussegg. Eeise, ii. p. 930 (1843) j 
Boiss. M. Orient, i. p. 099. 

Folia ssBpius glabra lanceolata vel linearia, nervis subtus magis 
prominentibus. Scapi 2--5-flori. Sepala ssepius glabra, elevatiiis 
carinata. 

lial). Mt. Taiiriis, in Cilicia; and at Egin with the other two 
varieties (P. Sintenis, It. Orient. 1890, no. 2685). 

Geogr. range.—N. Mt, Ak~dagh, in prov. of Siwas {Born- 
milJler., 1889, no. 990). 

IJ. Tyrkisli Armenia: Egin, in prov. of Diarbokir. 

8. if W. Mt. Budrun (Ilalicarnassua), in Amitolia. 

This species ascends to 3000 metres on Mt. Beryfc-tlagb, in the 
prov. of Maraslu 

16. A. EOTUKDiEOiiXA, Biel. FL Taur. Catic. i. p. 343 (1808); 
Boks. FL Orient, i. p. 700. 

p. colchica, Alhqff] Frodr. FL Golch. p. 36 (1895). 

Bensiiis cjespitof^a, micropbylla, nana. Caules 1-3 centim. 
Folia ovata. Cyime 1-3-llorae, rarius subuniflora) ; floribus 
min litis. 

Hah. Mt. Lekudeli in Mingrelia, and Mt. Okbaczkue above 
Samurzakania, 

It has been observed in this species that, with the growth of 
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the Ibranclies of the stem and the lengthening of the internodes, 
the fasciculate leaves become disei'ete, so that it may be seen that 
between two pairs of large fully-developed leaves several pairs 
of smaller leaves are intercalated. Where the branches remain 
short and undeveloped, so that the upper portion of the 
flowering stem does not branch out, the stems are few-flowered, 
and such specimens were referred by G-risebach to A. hijlora. 
Boissier, however, very properly referred them to this species, 
reducing them to the variety next mentioned. 

y. pauciflora, Boiss. M. Orie^it, i. p. 700. 

Eami miiltum abbreviati 1-2-flori. 

BLah. Mt. Olympus in Thessaly, and Mt. Scardus in Eumelia. 
Geogr, limits. — N. Mt. Kazbek, iu the Central Caucasus, at 
2530 metres (O. A, Meger., 1829). 

Mt. Taurus, in Cilicia {Kotscliy). 

JEJ. Afghanistan ; district of Badakshau (Meqel. It. Turke¬ 
stan. 1882). 

W. Montenegro: summit of Savin-Kuk, a peak of 
Mt. Durmitor (JBaldacci, iu Malpigliia, 1891, p. 65); 
also in Albania, Mt. ISTimercka in the district of 
Premeti {Baldacci, in Bull. Herb. Boiss. 1896, p. 619). 
Syn. a. hijlora {non Linn.), Griseb. Spicil. PL BumeL Bithyn. i. p, 203. 

A. transsilvanica, Simk. in Termds. Fiiz. x. 1886, p. 180. 

Buthalia rotmdifolia^ Rupr. PI. Caucasi, p. 220. 

17. A. Rebowshii, Cham, et Sclilecht. in Linnma^ i. p. 58 (1826) ; 
Ledeh. Bl. Bossica^ i. p. 370. 

Habitu etc., A. ciliatam revocat, sed caudieulis brevibus 
ramosis, caulibus floriferis simplicibus plerumque erectis gracili- 
bus 1-2-floris, foliis catilinis remotioribus subacuminatis. 

The species was founded on Kamtscbatka specimens. Eegel, 
who was able to examine specimens fi'om other localities for the 
purpose of figuring the plant, draws attention to the 1-nerved 
sepals, and says that the petals are ovate-subrotund, not obovate- 
cuneate as in the original description, which must have been 
drawn up from more shrivelled specimens. 

Geogr. limits. —E. Siberia. 

N. ^ W. Between Jakutzk and Ocbotzk. 

B. Kamtschatka. /S'. Ayan, on the coast. 

Iconogr.— Begel^ PL Baddeanc&^ t. 9, in Bull. Sac. Wat. Mose. 

1862. 
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18. A. LTBANOTiCA, ItofscJti/, in JSolns. M. Orient. ]). 699 (1807) ; 
Foxf, m, iHj/r. p. 153 (1896)! 

Naiisi, tanluiri 23 imii. Kupra terrain. Tolia glabre»eeiitia 
ininiiiia obovata earinaiia obtiiwa ad basin rariKjrurn iiiibricata. 
Eaiiii fiorii'eri brovos glanduloso-vclutiiii ]~8“fiori. Pedicelii 
calyee longiures, 8epala ovataobtusa glandulnso-hirsuta. Potala 
alba obovata calyce longiora. 

Bisling’nished specifically by tbe small leaves imbricated at tbo 
base of tbe short branches. Mr. Post does not seem to have 
been able to obtain specimens, since lie has not added any fuller 
characters to Boissier’s somewhat fragmentary description. It 
is certainly one of the smallest species in the genus. 

Ilab. M.t. Lebanon, in 8yria. 

tt Petala basi longe attenuata. 

19. A. TOMENTOSA, Wil/Jc. in Linneoa., xxv. (1852) p. 15 ; 
I^rodr. FI Ilisj). iii. p. 626. 

Siifi'ruticosa, tota crispato-tomentosa, csesio-canescens, Caules 
breves pumili erecti, simplices vel patule ramosi, tcretes, ciespitem 
compactuin fastigiatnm formantes. Polia minuta 4-fariam im- 
bricata oblonga obtusa recurva, nervo albido marginata, dorso 
nervoso-carinata. Flores 2-5 ad apiccni caiiliculoriim aggregati, 
alii capitati, alii sub capitulo solitarii axillares; bractem ovato- 
lanceolatso obtusm. Sepala inmquilonga lanceolaia acuminata 
anguste m embranaiceo-inarginata. Petala alba spathulata, calycem 
pariim snpora,ni ia. 

Ilah. Sierra. ]N^(‘va.da in Andalusia, on the peak between Las 
Vertientes and (Jhirivd, u]) to 1200 metres. 

Iconogr.— Willk. Ic, deacr, PL liar. 11 lap. i. ]). 98, t, 65 i>. 

20. A. cnucTLTS, WaJdat. et Kit. PL Mar. Ilimg. iii. p. 305, 
t. 276 (1812) ; fdeliloHs. et Vukot, FL Croat, p. 352. 

ft. erctica, Sg)renf/. (sp.), Sgst. Veget. ii. p. 396. 

Supmie glanduloso-hirtella. Folia elliptico-oblonga. 8epala 
oblougo-laii ceolata. 

y. intermedia, rar. nov. 

Minus ciBspitosa, 7-9 centim., puberula. Folia linearia nuigis 
acuta, margine seabra. Sepala ovalia. Petala oblonga apice 
rotund at a (Vandas^ FI. Ilerceg. australis, exsicc. 1891). 
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Stygia, Boiss. ^ Seldr. (sp.) Biagn. PI. Or, Nov, Ser, II. i. 
p. 91 (1854) ; Boiss. JPl. Orient, i. p. 699- 

Tota planta breviter velutino-viscida. 

G-eogr, Iknits, — N. Croatia. 8 , Cyprus. 

B, Cyprus. W. Dalmatia. 

leonogr.— Waldst. ^ Kit, PI, Bar. Bung, iii. t. 276 ; Sibtli, 
PL Grmca, t. 438 (A. ciliata); BeicJih.Ic, PI, Germ. Helv, 4945. 

Syn. a. densa^ Kit. ex Sclileclit. in Gresellscli. naturf. Fr. Berl. Mag. 
vii. p. 200 (1813). 

A. hirta {non Wormsk.), Sieber, ex Okeii, Isis, 1328, p. 272 
( = var. ^). 

h, Petala calyce breviora. 
a. Species aiiiiuse. 

21. A. GORUOisrEA, J. A. SchmidL Beitr. PL Cap, Verd. Ins. 
p. 278 (1852) ; Walp. Ann, Bot. vii. p. 298. 

Grlutinosa, pilis glaiicluliferis patentibus obsita. Caules ramo- 
sissiini adscendeiites teretes subflexuosi. Folia acuta, inferiora 
iu petioium brevem atteiiuata ovato-obloiiga, superiora ovato- 
laiiceolata, margiiie ciliolata. Flores dicliotomi. Sepala lauceo- 
lata acuminata, anguste membranaceo-marginata, apicibus re- 
curva, petals subdiiplo longiora. Petala alba ovata, Capsula 
valvis 6 deliiscens. Semina reniformia rugosa nigra. 

Planta A, serpyllifoliam revocat, sepala autem uuinervia et inter 
se liomomorpha. 

Bah, In sugar plantations, on the island of Sao Antao (St. 
Antbony) of tbe Cape Verd Islands, lat. 17°, long. 25° (1851). 

This interesting endemic species is quite distinct from any of 
tbe forms of A, serpylHfolia, 

22. A, Behthami, Penzl, in lierh. Bentli,, ex Torr, ^Gray, PL 
N, Amer, i. SuppL p. 675 (1840); A. G^^ay, PL Wright, ii. 

p. 18. 

13, diffusa, var. nov, 

Caules lino latere pubescentes, ramosi, 10-15 ceiitirn. Folia 
eaulina cuspidato-acuminata subpungeiitia. (Belter^ PL of S. 
Texas, no. 1686.) 

Bah, Bear Creek, ®err County (April 1894). 

Geogr. area, S- United States: Texas and New Mexico, 

Syf. a. monticola^ Buckl. in Proc. Acad. Sc. Pbilaci. 1861, p. 449. 
Jjim. JOUBJX.—BOTAHr, TOL. XXXIII. 2 E 
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/3. Species pcremiGB. 

23. A. ouBiCFLATA, Tioyle^ ex Tfooh. f, FL BviL Ind. i. p. 240 
(1874) ; Ditlhie, List JB, W. Iml. FL p' 22 (1881). 

Caules a basi rainosi; rami tenues dichototni doc ii mb elites 
fere glabri, 5““50 eeiitim,, uno latere liueato-piibenili. Polia 
orbieulata uiiiiiervia obtusa xel apiciilata glabriuscLila. Elores 
solitarii yel in cyiiiis pauciHoris. Sepala glabra, ovata vel lancco- 
lata, iiervo vix manifesto, Petala alba. Capsiila valvis 3 bi¬ 
ll entatis clehisceiis. Semina reniformia, wubtilitor graiiulata. 

SxN, jL serpyllifolia^ var., in herb. Hoyle. 

j'L nmralis, Eclgew. lierb, 

Geogr. limits *—Temperate Himalaya. 

iV. Ballal ill Kasbmir. S. Sikdtim. 

JE. Bbiitau. W. Kulxi District of the Piuijaub. 

24. xi. TEUELLA, JDictMe, ined. in FL Kumaon^ 1884, no. 2703. 
Cimles sitnpliees, 9-12 centim., tenelli, brevitor puberuli, 

Eolia spatbiilato-liuearia immervia aeinninata papilloso-piinctata 
glabriuseula, Elores solitarii, axillares et tenniiiales. 8epala 
ovata subacuta papilloso-punctata subenervia late membraiiaceo- 
marginata. Petala obtusa. 

Flah* iN’.W. India: Ealain Yallcy in Kmnaon. 

Described from specimens in Herb. Mus. Prit. 

Sulsectio 2.—Sepala 3-nervia vel (siccata) 3-5“ncrvia. Elores 
in cymas laxns panciiloras vel eHusas disp( slti, vel rainoriuii 
apice solitarii, vel gloinerato-capiiati (cymis abbreviutis). 

(u l\‘tabi(*a.lycem aM|iianti:i, vel eo longiora. 

«. 8p(‘cies anniue. Elores cyniosi vel rarius solitarii. 

t Eolia iiiiinm*via, ant subtriiKvm ia nervis latmuli- 
btis riKiimcmtariiH vel o'bsuieiis. Hopala baud 
obtusa. 

25. A. KETUSA, Boiss. Yog. JBot. JEsp, p. 90, t. 27 a (1839); 
walk* tf’ Lange^ Frodr. FL Ilisp. iii. p. 622. 

IJah. Sierra Nevada, in Andalusia. 

Icoiiogr.— Boiss. L c. 

26. A. 'MOBESTA, Buf. in Ann. So. Gen. Fhys. vii. p, 291 
(1820) ; Willk. ^ Lange, Frodr. FI. IJisp. iii. p. 622. 

Eorma tgpiea. Semina obtuse tuberculata. 
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S, tracliysperma, WlU/c* Semina acute tubercuiata. 

Species valde gkitinosa, a forma viscosj-pubesceiite A, oMmi- 
Jiorm caute distinguenda. 

Included in Parlatore’s ‘PL Italiana/ apparently for the 
ethnographical reason that it occurs in Corsica. 

Geogr, limits, — N. Prance : dept, of G-ard. I], Corsica. 

S. Andalusia : Sierra ISTevada, up to 1800 metres. 

W. Andalusia: near Granada. 

Iconogr.— Willk. Ic. descr, FL Ear, Sisp, p. 91, t. 62 a. 

27. A. CAPiLLiPES, Boiss, Voi/, JBot. Esp. p. 98, t. 27 b (1839); 
WillJc. et Lange, Prodr, El. Ilisp, hi. p. 621. 

Ilah, Sierra Bermeja, in Andalusia, up to 1200 metres. 

Iconogr.— Boiss. L c, 

28. A. oxxpETADA, Sihfh. et 8m, El, Grwc. Prodr, i. p. 308 
(1806) ; JBoiss, El. Orient, i. p. 701. 

Geogr, limits. — N. IV, Greece : nome of Achaia. 

8. 4" E. Syria: Mfc. Lebanon, at xAiti-Sofa. 

Iconogr.— 8ihfli. ^ 8m. El, Grceca, v. p. 26, t. 437. 

Boissier evidently misunderstood this figure of the plant, as 
he writes after his description of a new species, A, liliodia ,— 
‘‘ an eadein sit ac A. oxgpetala e miserrimis hujus operis dia- 
gnosibus absque iconis inspeetione dignoscere nequeo.” 

29. A. PAMPHXLiCA, Boiss, 4* Pddr. Biagn. PI. Or, noD, 
Ser. I. viii. p. 102 (1810) ; Boiss. EL Orient i. p. 701. 

Tenera, pumila, patiile hirtella, 7-15 ceiitira. Caulis erectus, 
striete et dichotorne rainosus fere eglandulosus, supeme laxe 
corymbosus, paucifiorus. Polia inferiora ovata vel deltoidea 
obtusa ill petiolum hrevem coiitracta, siiperiora clliptico-Iinearia 
acuta; pedicelli erecti setacei. Sepala laueeolata acuminata 
obsolete 5-nci'via, late mcnibraiiaeeo-margiuata. Petala obovata 
obiiisa iiiferne longe attenuata, caljee - 3 - lougiora. Styii supra 
medium hirtello"pa[)iilosi. Capsula iuelusa. Semina reniforinia 
g ran ul at 0 -1 u b e r c ul ata. 

A. modestce h:pc planta notis fere omnibus est simillima, 
(liversa tameii est habenda ob iuflorescentiarn puberulam non 
glandiiloso-pilosiim et petala obovata non elliptico-oblonga; item 
ob folia caulina omnia plus vel minus ovata vel spathulato- 
elliptica non vero pleraque linearia. 

| 3 . lycia, Boiss, El, Orient.^ 8uppL p. 116 (1888). 

Capsula calycem excedens. Planta magis nana. 

2e2 
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Geofjr, Minor. 

N. A 111 pliitheatre of the town of Perge, in prov, of 
Anatolia. 

8. Cyprus. Genoya, in prov, of Cilicia. 

W. Castclrosso, on the coast of prov. of Anatolia (var./3). 

30. A. SABFLiNLA, Gvisel). in Bmsegg. Beise, ii. p. 333 (1843) ; 
Boiss. M. Orient, i. p. 704 

Ifacies A. controverm et A. modesf(S, a preecedentibiis foliorum 
forma diversa. 

Geogr. area. Turkey in Asia: in the provinces of Diarbekir 
and Orfab. 

31. A. AiiOAEnrEKSTS, Welio. ined. hi pi. exsicc. (1851), ap. 
iraih, Ic. deser. FI Nov. Ilisp. i. p. 91, t. 61 n (1853); Walp. 
Ann. JBot. iv. p. 255. 

Gracillima, 3-7 centiin. Canlis a basi ramosus; rami erect! 
simplices caiiliformes teretes piirpuraseentes, inferne glabri, 
niediatini pnbernli, superne viscidi, patentim glanduloso-pubes- 
centes. Folia minima glabrn, margine ciliolata, lanceolata 
obtusa integerrima, nervo mediano valido pnrpiirascente per- 
cnrsa, venis lateralibus obsoletis, patnlo-erecta. Flores in 
dichasium dispositi; cymaB dicliotoinse depanperatsB composite 
sed laxius racemosoe; flores longissime pedunculati; pedicelli 
flexiiosi capillares; bractea) lanceolato-lineares obtusai herbacetn 
glandnh>so--dTiata>r‘ Sepala patcntia lanceolata acuta auguste 
membraiiaceo-margiiiata, S-nervia, dorso ad nervos et margine 
dense glnuduloso-pubescentia. Petala obovato-ciineata emar- 
giiuita, caljee dii})lo longiora,, utro(|ue dimidio triaiigulnri, 
Aniherjo flavm. Semina ronifornii-eouipressa rugiiloso-tubercLi- 
lata. 

Jlal). S. Portugal: prov. of Algarve. 

Iconogr.— WiUh. 1. c. 

32. A. Liebmatoiaka, Mohrl. in Linnaa^ xxxvii. (1871), 
p. 27d; Jades. Ind. Kew. i. p. 180. 

G-lanca. Caules adseendentes simplices graciles piloso- 
puberuli, 3-8 centim. Folia minima, lanceolata vel ovato- 
laneeolata mucroiiulato-acuminata, ad basin versus attenuata, 
margine ciliata, ntrhique punctnlato-scabrida. Flores solitarii 
vel in dichasium paueiflorum dispositi, longe pedieellati, pedi- 
cellis teimibus. Sepala ovato-lanceolata muci'’oniilato-acuniinata 
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viridia pimctulato-sealira, margine ad basin ciliata late seariosa 
Petala alba ovato-oblonga obtusa, calycem superantia. Semina 
atra seriatim punctulata. 

Hsec species inter Caiyopbyllaceas Mexicanas Liebniannianas 
sub no. 77 reperitur, nullus autem locus natalis in scbedula 
propositus est. Itaque an hsec berba revera sit civis Mexicana 
adhiic est dubium. 

Bak Eepublic of Brazil. 

ft Folia uninervia. Sepala apice iiicnrya obtusa. 

33. A. Loscosii, Teivicl, in Lose. Trat. PZ. Arar/on, ii. p, 28 
(1877)5 Willh. JProch\ FL JELisp., Supplein. p. 276 (1893). 

Glaiidiiloso-pubesceiis, cinereo-virens, viseida. Caules a basi 
dichotomo-ramosi. Folia obloiigo-lauceolata vel oblongo-linearia 
acuta, basi attenuata iitriiique bmbriato-ciliata. Cymm dicbasii- 
forines terminales laxissimse; flores stricte pediceliati, pedieellis 
sub aiitliesi erectis, postea patentibus. Sepala obloiiga navi- 
cularia, aiiguste membraiiaceo-margioata, dorso inargineque 
iimbriis articulatis acutis obsita. Petala alba obovata, caljce 
duplo loiigiora. Antberss atro-purpurem. Capsulaovoideo-eoiiiea. 
Semina reniformia, acute tubercuiata. 

Geogr. area. —E. Spain. 

A. Monserrat in Catalonia (Tremols^ PL exs. Cat.)* 

E. Monistrol in Catalonia (Vagr. PI. Not. Cat.). 

/S'. ^ W. Serrania de Cueinja in New Castile (JDlek, 1892). 

lcoi\ogi\—miIk. Illiistr. FI Risp. i. (1883) t. 62 b. 

Syn. a. modeda, xar. Assoana, Lose, et Pard. (ex p)arte), 

34. A. ciLTABis, Lose. Trat. FI. Aragon^ i. p. 69 (1876)5 
Willie. Frodr. FI. Risp., Sapplem. p. 276^1893). 

Gracilis, pulverulento-puberula. Caules smpe a basi ramosi 
violascentes, ramis dicbotomis. Folia oblongo-linearia, basi 
attenuata, fimbriato-ciliata, bmbriis articulatis obtusis albis. 
Gym08 dicbasiiformes terminales laxissimge; bractese ad basin 
liinbriafeB 5 pedicelli erecti. Sepala oblonga navicularia, late 
menibranaceo-marginata, exteriora 3 a basi ad medium fimbriata. 
Petala alba oborato-elliptica, calyce duplo loiigiora. AntberiB 
roseo-purpurascentes. Capsula globoso-conica. Semina reni- 
forinia, obtuse tubercuiata. 

Rah. Aragon and New Castile. 
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W. 8. : P(?na PaloiTicrn. {Artmaria no, :]82 ex 

jhm^ 8y]i. Stirp. Arii^ixon. [17'79]). 

8. .New Pa-si il<‘: vaDoy of river Gabriel {Mm.c. Blanca ie 
Caiahm. 1870)-. 

Fj, S.P). Ara,i»'on : Gaiitaviqia (Zo,^eos, 1876). 

IF. Ara-ffoii : Albnmiein {Eev. Badre Zapaier, 1879). 

Icoiiogr. — T-F/7//r. Ilhistr. FI. IJisp. i. p. 96, t. 62 a (1883)„ 

8xn‘. a. onodeM.it ^ vav. Assoaoia^ Lose, et Parcl. (e/vparte). 

ttt Folia pliirinorvia. Sepa,la apice recta acuta, 

95. A. cowTERTA, Bom. Biagoi. Bh Or. nov. 8er. I. i. p. 51 
(1SP2); FI. Orient. 1 . p. 702. 

Velulbio-cineraseeus, piniiila. Caiiles 5~I3 eentini., foliosi 
])iiTpiiras(*oiiles, apice 1~3 fascicxilos coiifertifloros fereiites, nu- 
inerosi. Folia parva ovata acuta 5“7“iicrvia. Pedicolli strict! 
bispidi. Sepala laiiceolata carinato-trinervia liispida angiiste 
lucinbraiiaeeo-ioarginata. Potala ovata obtusa. Semiua reiii- 
foriiii-globosa tiibc'/rculata.—Ainiua vcl bieiiius. 

Described from Prof. HausslmccliFs specimens from Mt. 
Pi lid us. 

lial). Tiirlcey: Mt. Olympus in Alacedonia, ]\ft. Zygos in 
Epirus {Bmisshieelii^ in Aiittlieil. Tluiring. Pot. Ver. 1899, p. 57); 
Mt. Cika near Delvino in Albania {BaUacci^m Bull. Herb. Boiss. 
1890, ]), 010). 

ft. Species perennes. 

t Flores solitarii, \vl rarins cyinis jiaxicifloris (viilgo trifloris). 

,‘10. A. TN01U.SSATA, Bange, Bl. Mor>. Bup. fasc. i. ]). 9, t. 4. 
f. 2 (1804); Willh, cf Lange.^ Brodr. FI. Biqi. iii. p. (>2-1 

Ijjixe cfcspitosa, dense billella. Caiiles inimerosi diffiisi pro- 
strati ailsccndcnies fragillimi tdragoni. ]<\)l}a (^llipiicji vel elHp- 
tico-1 anceolata snliglandiiloso-liispida, margiiK‘. valde eartibigineo- 
iiicrassata, rigida, cuspidai.o-acimiinatn, nervo mediaiio siibtiis 
valde promiiHilo oxcurreiite, basi angustata barbato-ciliata, ple- 
rumqiiG decussato-imbricata. Cym^B plernmqno trifloraq; pedi- 
c'ellis Mrtellis. Sepala ovata euspidata mcmbranaceo-marglnata. 
Petala obovato-spatbiilata, calyce vix duplo long!ora. Capsiila 
O-dentata. Semina reniformia granulata. 

ft. glabrescens, WilUc. ^ Bmge.^ Brodr. FI. Bisp. iii. p. 624. 

Folia caulina basi ciliolata excepta utrinque glaberrima, surcii 
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loriim sterilium laxiiis disposita, vix imbricata, omnia tenniora 
margiiie minus iiicrassata. 

Geogr. area. & Central Spain, and Majorca in tbe Balearic 
Isles. 

Icoiiogr.— Lange^ Pf. Pfov. Sisp, fasc. i. t. 4. £ 2. 

Syjst. a. Boitrgmami^ Coss. ex Wiilk. in Linnaa, 1876, p. 117 (var. /S). 

37. A. hacemosa, WiUh. in Pot. Zeit. y. p. 239 (1847); 
Pro dr. FI. Misp. iii. p. 627. 

Specimens labelled A. Jdspida^ Linn., in Salzmami’s lierbarium, 
stated to be found at Trapani in Sicily, were described by Presl 
under tlie name of A.. Salzmanni. The description appears 
rather to tally with that of A. racemosa, but E. Tanfani states 
that no plant answering this description has since been found or 
recorded in the district; so that the matter remains in doubt for 
the present. The specimens on which the sjmcies is founded 
w’ere collected by Cabrera in moiitibus Bseticse,” and are 
labelled Arenaria saxatilis in Hlinseler’s herbarium. Similar 
specimens w^cre collected by Perez Lara at Grazalema in Anda¬ 
lusia, and this is the only precise locality known for the plant. 

Iconogr.— Willie. Ic. descr. PI. Mar. Bdsp. i. p. 97, t, 65 o. 

38. A. ERiNACEA, Poiss. Vojj. Pof. Fspague^ ii. p. 103, t. 29 A ; 

WiUh. Lange, Pro dr. FI. Hisp. iii. p. 627. 

Ilah. Sierra de Leon, in Leon ; Sierra de las JSfieves, Sierra de 
Lujar, and Sierra Tejeda up to 2000 metres, in Andalusia. 

Iconogr.— Pom. L c. 

Syn. a, agyrerjata {mn Loisel), Boiss. El. Plant, p. 23 (1838). 

39. A. TETRAQTTETRA, Poiss. Vog. Pof. Fspagne, ii. p. 103, 
t. 29 33 (1839-45); Willie. ^ Lange, Prodr. FL llisp. iii. p, 627.. 

Basi snilTuticor^a, emspites compactos depresses glauco-virentes 
formans, nanii. ■ Poiia minima connato-vaginantia recurya owata 
canalicuiata carinata, apice rotundata, margiiie incrassata, basi 
ciliolata, ceteriim glabra. Elores terminales solitarii sessiles, 
foiiis siipremis bracteiformibus calyce brevius stipati. Sepala 
oblongo-lanceolata obtusa ciliolata, dorso nervoso-sfcriata. Petala 
spathulato-lanceolata alba, calycem superantia. Capsula den- 
tibus 6 dehiscens. Semina tubereulata- 

It would be absurd to cite Linn sens as the authority for this 
species. I would refer the pedantic purist, in the matter of 
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Biicli specific names, to wliat Mr. Eall sajs in liis remarks on 
Germiium (jlomemttm, Tlnrill., in tine course of Iiis paper on tlic 
Eiora of tlie Peruvian Andes. He writes : It is, I tliink, time 
for botanists to free themselves from the servitude of adhering 
to a Liniieaii name when the object to which the name properly 
belongs is involved in confusion, and the practice serves only to 
prolong profitless controversy. Every one knows what is meant 
by Gerastium glomeratim^ ThuilL, but who is quite sure as to 
Gerastkm milgaUmi^ Linn. ?” 

«. granatensis, JBoiss* ElencJi. JBl. no. 34 (1840), 
Hermaphrodita, iloribus pentameris. 

/3. pyrenaica, Eoiss, Elenclu PZ. no. 34 (1840). 

Eorma 1, legitima, Qren. et Godr* El. de France, i. p. 262. 

3-6 centim., polygama, floribus pentameris. 

Forma 2, condensata, G^^en. et Godr. 

Minor, polygama, floribus tetramcris, caulibiisque abbreviatis. 
Geogr^ limits. —The Pyrenees (both French and Spanish sides), 
and Sierra Nevada in Andalusia, up to 3330 metres. 

Iconogr.— Boiss. Vog. Bot. Espagne, ii. t. 293 ; drawing in 
Herb. Hew. by Pretre (1824). 

Syn. a. amaUlis, Boiy, in Ann. G(5n. Sc. Nat. Pliys. iii. p. 5 (1820). 

A. decussata, Salish. Prodr. p. 209. 

A. imhricata {non Bieb.), Lag. Prodr. in Anal Oienc. Nat. v. 

p. 278 (1802). 

40. A. OEATEOLENS, Schrel. in Nov. Act. Ifat. Curios, iii. 
p. 478 (1767); Boiss. FI. Orient, i. p. 700. 

/3. gimKlifiora, Boiss. FI. Orient, i. p. 70l. 

Habitu notabiliter laxa; pcitala calyco duplo loiigiora. 

y. glabrescens, Boiss. FI. Orient, i. p. 7()L 

Folia minus pubesccntia. Sepala glabra tubcreiilata. 

Hah, Anatolia: MT. Manissa-dagh (on vertical precipitous 
cliffs) between Smyrna and Manissa (Magnesia). * 

Post {FI. Syr.) mentions a var. minuta, but the plant docs not 
seem to differ from the typo, except in the somewhat smaller 
flowers. The forms which are recorded from Greece and Kumelia, 
and which are narrow-leaved, should be referred to A.Jllicatdis. 
Geogr. limits. — N. Island of Scio, in the Turkish Archipelago. 

S. Mt. Sinai {A. defieesa, Hecne. in Ann. Sc. Nat. 1835, 
p. 277). 

E. Zebedkii, in the Anti-Lebanon. 

W. Island of Crete. 
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Syk -4. dejlexa^ Decne. 1. c. 

A. muralis, Sieb. pi. exs. ex Spreng. Syst. Veg. ii. p. 397 (182o). 

A. papillosa, Sfceud. Nomencl. ed. 2, i. p. 126. 

A, pubescens, Urv. in M4m. Soc. Limi. Par. i. p. 306 (1822). 

A, rliodia, Boiss. Diagn. PI. Nov. Or., Ser. I. i. p. 52. 

A. sip^lea, Boiss. 1. c. p. 51. 

41. A. EiLiCAHLis, Fenzl, in Griseh, SpiciL FL Bumel. Bithyn. 
i. p. 203 (1843). 

a. rumelica, Williams, 

Syn. a, ijrcweolefiis, var. Atlioa^ Boiss, PI. Orient, i. p. 701. 

A. qrateolens, var. nervosa. Hal. & Charrel, in Oesterr. Bot. Zeit. 
1892, p. 272. 

Polia perparva lanceolata. Sepala subtrinervia. Capsula 
calyce sublongior. 

Hah Mt. Atlios, in Enmelia; also Mt. Ponrnar-dagb. 

/3. graeca, Williams, 

Syn. a. yraveolens, var. gmca, Boiss. FI. Orient, i. p. 701. 

Folia majora angustiora prae longitudine. Sepala ovato- 
oblonga teimiter striato-5-iiervia. Cap)sula inclusa. 

Bah. Greece, Crete, and Anatolia. 

Tbongb this species is united with the preceding by Boissier 
and others, I think that the narrow-leaved forms should be 
separated from the broad-leaved forms, as they differ materially 
in other respects. 

Geogr, limits ,— Crete. 

N, ^ E, Mt. Kapu-dagh, on the north coast of prov. 
of Anatolia {Sintenis, It. Trojanum, 1883, no. 502). 

IF. Khelmos, in the no me of Achaia, Greece. 

tt Flores glomerato-capitati. 

42. A. Armeeiasteum, Boiss, Flench, Bl, Sisp, p, 22, n. 35 
(1838); Willh, ^ Lange, Brodr, FI, JBLisp, iii. p. 625, Bupplem. 
p. 277. 

a. elongata, Boiss, ElencTi, Bl, Hisp. p. 22. 

Laxe csespitosa. Caules filiformes ereeti, 10-20 centim. Folia 
propter internodia elongata iis multo breviora, surculorum 
sterilium elongatorum laxe aut vix imbricata. Sepala valde 
nervosa. 

/3. frigida, Boiss, Elench, Bl, Eisp, p. 22. 

Dense csespitosa, surciilis abbreviatis. Folia surculorum dense 
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im.briea,ta. Caipitula. wuhscRHilia paueillora., vel ilorcw BubRolltarH* 
palii R sibcM 1 t'.rV i a g 11tl )reRi'e.111ia. 
y. c<eRia., Elenah. FL IIlsp, ]). 22. 

"Jjaxo (ai'Rpiiosa, i.oia -piibeHeeiitia ('rLsj^mla dcuRii (‘-a^Rlo-iwiiiiiosa-. 
clongatL Capitula pedunculala. Hcpaia Riricia valdo 
3 1 nTYi )s0“ Rli'iatj I sul)] aBata. 

Oeogr. Imiis. — M. Murcia : vSierra d’el Mugron (Porta et Migo, 
exR. 1890). 

B. 4’'* TC AiulaluRia : SkuTa dc Rouda (Bowip 1881). 

E, Valencia : Sierra Mariola (Lerasche, 1881). 

All tlireo of tlieso ntations arc an. exteuRiori of tko range of tlie 
BpecicR as given bj Willkomni and Lange in 1878. 

Iconogr.— JJoks. Vog. Fot. Msp, p. 102^ t, 30. 

43. A. CAiUTATA, Lam. FL Fravg. iW. p. 39 (1778); Willk. 
cj* LangCy Frodr. FL Jlisp. iii. p. 026. 

/.5. querioides, Willk. in Bot. Zeif. v. p. 2f30 (1817). 

DoiiBe rctrorsum tomentosa, canescens. Lolia latiora, caulina 
Huperiora cordato-ovata, subrevoluta glabra. 

Tins is tlie species described under Baponaria no. 5 in Linn. 
Hort. IJpsaL |.). 107, wliicli bad previously been figured by 
Magnol in ‘Ilortus Eegius Monspelieiisis,’ p. 53, t. 5 (1097), 
from specimens gatliored in tlie CcYeiines inoiintains. Nyman 
(Consp. ]}. 116) erro.iieoiis]y quotes A. aggregata^ Laink., iiistead 
A. capliaia. It lias been pointed out above bow it is impossible 
to keep u ]3 tlic spc'cies usually cile<l as A. teiragitelra^ Linn. 
Geogr. Imiis. — F, Lbedinont: Col di Teuda in Ibc Maritime 
Al[is ((igpsopldlii aggregata., 1/iun.). 

M. .Liguria : Mi. Carino in. ilii^ Mairili,ine Alps (GentiU ap. 
TarJUni)* 

B, Itrov. of Murcia.; Sim-ra dc Alcaraz (tbo H|)ca*inu*ns 
figniXMl by Bariadier). 

IT. N. i\)rtugaL {m Nyiu. Consp. 'FI. Eiu’., A. iMiraqueira., 
Brot.). 

Iconogr.— IJarrah FL Gall. Bisp. Ital, 505 (1714) (Eubcola. 
moiitana) ; All. FL Fedem. t. 89. f. 1 (1785); Gmj in Ann. Be. 
Nat. BoL iv. t. 1 (1828); Beichh. Ic. FL Germ. Ilelv. 4952 
(PHjitbiiio aggTOgata); di'awing in Herb. Kew. by rrei,rc, 1824 
(A. tetraquetra var. aggregata). 

SvN. A, agcp’egata, Loisel. FI. Gall, i. p. 817. 

A. Allionii, Iluiiscb. Nomend ed. 3, p. 180. 

A, qnerioukSf Pourr, ew Willk. in Bot. Zeit, v. p. 239 (1847), 
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A. tetmqiietj'aj All. Fi. Pedem. ii. p. 115. 

A, tetraqiieira var. mjgmjata, Peiclib. Sjst. Plant, ii. p. 359. 

GllpsopMIa aggregata, Linn. Sp. Plant, p. 40G. 

Plinthine aggregata, Reicbb. Ic. FI. Germ. lielv. 4955. 

Mubeola montmui, Barrel. Pi. Gall. Hisp. ItaL 595. 

Stellaria niuralis^ Link, Enum. Hort. Berolin. i. p. 429. 

44. A. psehdahmeriasthum:, Bouij, Hxe. JBot, in Bull. Soc. 
Bof. Brance^ xxix. p. 46 (1882) ; Willh. Brodr. BL llisp., Supplem. 

p. 211. 

Fruticulosa.., glaiica. Caules 25-50 centim., oloiigntL iiiimerosi 
teretes graciles iiitricati fere filiformes, adsceiideiites vel erecdd 
pniinoso-piiberiili Folia brevia coriacea, basi vagiiiantia coiiiiata 
liiieari-siibiilata cuspidata patula, supra caualiculata glabra, 
siibtus convexo-Carinata puberiila, nerve calloso valido margine 
iiicrassato-cincta. Flores in eapitiila deiisa congesti; bracteiB 
ovali-lanceolata^ mueroiiata, margine eiliata?, dorso iiervoso- 
striatre puberiila?, cum summis foliis involiicratin. Sepala 
eloiigato-laiiceolata siibulato-acutata ncrvosO“inargiiia,ta, dorso 
iiervoso-striata puberiila. Petala spatbalata, caljeem a’quantia. 
Antbcras albidie. Capsula valvis 6 ’deliiseeDS. Semina tuber- 
culata. 

Distinguisbed from the preceding by its glomerules of flowers 
half the size, petals equalling the sepals, leaves shorter and less 
recurved, and the flowering-stems numerous and intricate. 

llah. Spain : Valldigna, ia prov. of Valencia {Bouy^ 1880). 

h. Petala caljce breviora. 

a. Species aniiuaB vel bieniies {i. e. monotoese). 

f Flores cjmosi, in ramulis interdum depaup)erati ad 
florem unicum reducti. 

45. A. SEEPTLLiroLiA, Lin7i. Bp. Blant. p. 423 (1753); 
Willk. ^ Lange, Prodr. PI. Hisp, iii. p- 620* 

aa. Eglandnlosse. Pedieelli calyce 2~3~plo loiigiores. 

a. seabra, Ledeb. PI. Possica, i. p. 369 (1842). 

Giauea, tota pube minutissima seabra. Pedieelli friictiferi 
erecti. 

/h alpina, Gaud. PL Helvetica, iii. p. 192 (1830). 

Plaiita humilior, viridis vel flavicans, pubescentia loiigiore« 
Flores in paniculam deusam dispositi. Sepala longius acuminata, 
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iiiteriora aiigustiiis membranaceo-marginata. Capsula obloiigo** 
ovoidca, rnimis voritricosa. 

Ih. Eglaiidiilosa). Pedicelli calyccm subiaeqiiaiitos, vel co 
ta ut um sesquilongiores. 

y. Ill aero carpa, Lloj/d^ FI. Loire-Inf. p. 42 (1844). 

A^iridis, scabra. Caules 2-10 ceiitim. Patiiculadensa, brevis; 
podiccllis fructiferis erectis, calycem a^quantibus. Sepala nervis 
densatis instnicta. Capsula quam in typo leiitior. 

gracillima, WilUc. ^ Lange., Frodr. FL ILisp. iii. p. 020. 

Pusilla, teuora. Oanles 2-10 centiin., ob iuternodia abbreviata 
elegaiiter distic'hopliylla. P'olia minima sed interiiodia super- 
antia. Flores cliiiiidio minores quaiii in var. a, in cymam sub- 
corymbosam dispositi. Bepala iiiteriora siibimiiiervia (nervis 
lateralibns fere obsoletis). Semina dimidio minora. 

CG. Glanduloso-pilosse. Pedicelli calyce 2-3-plo longiores. 

€. patiila, 3£art}\-I)o7i. (sp.) FI. Tarn, i. p. 107 (1864). 

Viridis. Kami diffuso-patentes. Pedicelli fructiferi repando- 
patentes. 

alpicola, Q-. Beeh, in Ann* h.Ac. ILatiwliht^ llofmus* vi, 
p. 826 (1891). 

Tota oopiose glanduloso-pilosa; planta ramosissima multiflora 
prociimbeiis. Sepala ovata acuminata multinervia viridia, iiiteriora 
membraiiaceo-margiiiata. Petala elliptica, calyce tertia breviora, 
Semina squamato-verrucosa. 

dd. Glanduloaa). Pedicelli calyce aeaquilongiores. 

71* viscidula, Both, Fnim* Ft Germ* ii. p. 818 (1827). 

Minor, glauca, Huperne tantum glanduJoso-pilosa. PcidiccHi 
erecti. CAqisuia Intior, fere siibglobiilosa. 

I [me berba verum ost species polymorpba, quoad ini ornodi- 
orion longitudinem, foUorum flgnram, florurn magnitLidineiu ct 
dispositi on cm, atqiio indumentum valde varians. 

As in tbe case of A. grandijiora., tbe grouping (and sequence) 
of tlie many variable forms of this species into Beveri varieties is 
based on examination of tbe very copious material in tbe Vienna 
Herbarium. It is a common plant of wide distribution over 
Europe, Asia, and North Africa; introduced into North America^ 
but scarcely naturalized there. 

On English hills it ascends to 600 metres; on the Great 
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St. Bernard in tlie Swiss Canton of Yalais it occurs at 2450 
metres, and near Bergamasco in Piedmont it readies 2500 metres 
in tlie Caucasus it is found up to 1830 metres. In geogra- 
pMcai range tlie species does not extend so far beyond tbe 
Arctic Circle as A, ciliafa. 

Geogr* Ihnits, —A. Norway, lat. {Norman), 8. Socote. 

N, China: by tbe stream Tcbin-teou-yn near Tali, in 
prov. of Tun-nan {Delavay^ 1881, no. 910, ex N'anek. 
in Bull. Soc. Bot. Prance, xxxiii. p. 429 (1886)). 

W. Ireland: county of Mayo. 

Iconogr. —Var. a, FucJis^ Hist. Btirgi* Comm» (1542), p. 20, 
t. 23 (under the name of Alsine minor,, —the earliest notice and 
figure of a plant of Arenaria ); Fngl. JBot.,, (ed. 1) t. 923, (ed. 2) 
t. 642, (ed. 3) t. 235 ; FI, Fanica, t. 977; Tefiore, FI. Napol. iv. 
p. 222, t. 228. fig. 3 (A. sphserocarpa) ; Eelclih. Ic. FI. Germ. 
Selv. 4941 ; Willh. Ic. descr. PI. Mar. Ilisp. i. t. 63 c; Curt. 
FI. Lond. ii. t. 51 ; SchkuJir, Bot. Sandb. t. 122. 

Var. y, WiWc. Ic. descr. PI. Mar. BLisig. i. t. 63 A, p. 95. 

Var. Willh. 1. c. t. 63 b. 

Syn. Arenaria brevifiora, Gilib. FI. Litiian* ii. p. 155. 

A. cantahica, Amo, FI. Iber. vi. p. 140 {jom\ d). 

A. Lloydii, Jord. Piigill. p. 37 {var. y). 

A. MarscMmsiij Koch, in Flora, 1841, ii. p. 509 {var. A). 

A. sphcBTOcarga, Martr. FI. Tarn, p. 107 [gion Ten.) {var, e). 

A. sphcerocarpa^ Ten. Viagg. Bot. Abruzz. p. 66 (1832) {var, a). 

A. uralensis^ Pall, ex Spreng. Syst. Veg. ii. p. 396 {var, tj). 

A. varia, Bulac, FI. Hautes-Pyr. p. 240. 

A. viseida. Hall. f. ex Loisel. Not. PL p. 68 (y«r. tj), 

A. WallicMana^ Ser, in Oand. Prodr. i. p. 411. 

A Ulne serpyllifoliaj Crantz, Instit. ii. p. 406. 

Alsinella seiyyllifolia^ S. F. Gray, Nat. Arr. PL ii. p. 665. 

Alsmantlms serpyllifolms, Desv. Journ. Bot. 1814, 

Futlialia serpyllifolia, Ilupr. FL Caucasi, p. 220. 

Stellarm serpyllifoliaj Scop. FL Cam. (ed. 2) i. p. 319. 

46. A. LEPTOCLADOS, Gi(,ss. FI. Sic. Sgn. p. 284 (1845) ; Willh. 
^ Lange^ Prodr. FI. Sisp. iii. p, 620. 

a. scabra, Mouy ^ Fouc. FL de France, iii. p. 242 (1896). 

Pubescenti-scabra, eglandulosa. Panicuk fere laxa, florihus 
parvis. 
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/3. Tiscicliilaj Mou-y et Fouc. J^I. de France, iii. p. 242 (1896). 

Glaiiduloso-pubescens. Paniciila miuus laxa, floribiis parvis. 

y. iiiiniitiflora, Lose, (sp.) Traiad. FI. Aragon, i. p. 21 (1876). 

Dense glaiiduloso-ptiberala ideoque siibcinerea. Eaniosissima 
diffusa floribiinda, floribus autem perparvis. 

Ab A. serpgllifolia lisec varietas (y) cui similis, differt floribus 
3-4“plove niinoribus oculo nudo vix perspicuisj sepalis acuminato- 
siibiilatis, iiiseqiialibus, capsula longioribus ; petalis calyce 
climidio brevioribus, capsula triple minore, ovoidea basi non 
Tentricosa, membranacea, inter digitos compressibili et facilliine 
riimpente, seininibus duplo minoribus, dorso tuberculis acuminatis 
liispidiilis.—Primo intuitu discernitur copioaa pubescentia glu- 
tinosa, caulibus intricato-raniosissiinis flexibilibus, foliis parvis 
mollibus submembrariaceis, pellucido-punctatis, floribus perparvis: 
planta erectiuscula vel diffusa, usque ad 20 centim et ultra. 

crassifolia, Freyn^ FI. Siid. Istr. p. 252 (1877-78); Mar- 
cheseiti^ FI. Trieste, p. 72 (1896-97). 

Caules inagis fragiles, glandulosi. Polia crassa. Pedicelli 
abbreviati. 

Mr. Pran^ois Crepiu has observed that this plant, growing 
in similar localities to those where A. sergylUfolia is found, 
seems quite distinct, and that its characters are fixed and constant. 
Maximowicz says that this species is the more common of tlie 
two in Siberia, tbough the plant is usually recorded under the 
name of A. serpylUfolia. In Japan it is the only representative 
of tbe genus recorded up to the present. Mr. E. Yatabe’s 
specimens of A. plafysperma belong to Moeliringia. 

Qeogr. limits. — N.^ih^Fm^Mascimoioicz). Algeria. 

F. Japan (Francliet). W. Ireland (Galway). 

Iconogr.— Feiclib. Ic. FI. Germ. Melv. 4941 /3 ; So mokou 
Zoussetz, viii. p. 68 (0. Wakobe). 

Syn. a. grandiflora {nmi Lion.), Tomah. Fi. Sic. p. 151, etFl. Aetnea, 
p. 169. 

A. serpyllifoUa, Guss. FI. Sic. Syn. i. p. 495. 

Alsme leytocladoSj Calc. Besc. Is. Lin. p. 22. 

47. A. CASSIA, Boiss. JDiagn. Bl. Or. nov. Ser. I. viii. p. 101 
(1849) ; F Orient, i. p. 702. 

Pubescenti-scabra. Caules deeumbentes dichotome panieulato- 
ramosi. Folia ovato-spathulata obtusa mucrouulata subsessilia 
plurinervia fuberculato-punctata. Flores in dichasiuin dispositi; 
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pedicelli erecti, calyee duplo longiores. Sepala late ovata sca- 
brido birsuta, esteriora 5-nervia, interiora et intermedium 3- 
nervia. Petala obloDga, calyce triple breviora. Capsiila ventri- 
cosa ovata, in colium exsertum abrupte atteauata. Semina 
reniformia, tubercuiata. 

A. serpyllifolicB affinis, differt caulibns breTioribns decum- 
bentibns, foliis obtusioribus, sepalis latioribiis plnrinerviis, 
capsula duple majori (5 mm. long.) in colium atteniiata, semiiii- 
bus triple majoribus. Culta in Horfco Beissieriano cbaracteres 
Sf^rvavifc. 

Mah. K. Syria: the wooded heights of Mt. Cassias and the 
cedar region of Mt. Lebanon. 

48. A. UTETA-nEisrsis, JSoiss. Biagn. PZ. Or. nov. Ser. II. i. p. 90 
(1854) ; Willh. ^ Lange, Frodr, FL Hisp. iii. p. 619. 

Annua, humilis, obscure virens, tota calyce excepto viseido- 
puberula. Eadix prselonga obliqiia cylindriea. Caiilis 5-8 
centim., erectus robustus, e nodis inferioribus approxiraatis 
ramos patiilos strictos robustos cauliformes teretes edens. Polia 
subtrinervia; interiora patula OTata in petiolmn brevem sub- 
vaginantem attenuata, obtusa, s£epe amoeue piirpurascentia; 
cetera adpressa lineari-lanceolata minus obtusa sessilia cana- 
liculata. Plores inconspicui, ad apicem ramorum conferti corym- 
boso-cymosi; pedicelli erecti; braetese lineares uninerviae omnino 
herbacese. Sepala lanceolata obtusa niembranaceo-mai’ginata 
ciliolata, dorso nervoso-striata, Petala alba oblonga obtusa, 
calyce triple breviora. Capsula ovato-oblonga, clentibiis 6 
dehiseens. Semina reuiformia, transverse riiguloao-tubercuiata. 

Kal. Andalusia: the peak of Mulahacen on Sierra Nevada. 

leonogr.— Willie, Ic, descr, PL Mar. Hisp. p. 94, t. 62 n. 

49. A. TEKMTJLA, Boiss. Diagn. PI. Or. nov. Ser. I. viii. p. 101 
(1849); FI. Orient. I p. 702. 

Inf erne pruinoso-scabridula, 15-22 centim. Caules 1-3, 
dichotoxne ramosi, effuse cjmosi. Folia oblonga acuta sub- 
sessilia. Pedicelli rigid! capillares. Sepala ovato-oblonga 
acuminata S-nervia glabra late membranaceo-marginata. Petala 
oblonga, calyce triple breviora. Semina reuifomii-glubosa^ 
rugnloso-tnberenlata. 

Planta facie Lini caihartici j capsulain inagnam habet A, ser- 
pyllifolim a qua differt inflorescentia vakle effuta, calyce giabro, 
et seminibus triplo majoribus. 
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Mah. On tlie wooded heights of Mt. Cassius in F. Syria, and 
in the gorge of Gruzuldere on the coast of Cilicia. 

50. A. MACEOSEBALA, Boiss, Bias'll, FL Or, nov, Ser. I. L 
p. 52 (1842)j FL Orient, i. p. 703. 

/3. minor, Boks, FL Orient, i. p. 703. 

Planta minor, cymis magis confcrtis. Calyx tantiim 4 mm. 
longns. Petala calyce triple minora. 

Planta facie Saponariam viscosam revocat, cujus fiores eis 
A, eerpyllifolim triplo majores. 

Mr. Ball’s specimens considerably extend the range of this 
species, 

Geogr, limits, — W, Anatolia, between Karaghieuldere and 
Ushah. 

W, (var. /3). Anatolia, betwen Ushak and Tachamich- 
larkeui. 

B, F. Mt. Lebanon, in Syria {Ball, It. Orientale, 1877, 
no. 1683, no. 1997). 

Syn. a, saponarioides, Boiss. & Bal. Biagn. PL Or. nov. Ser. II. vi. 
p. 35 (var. /3). 

51. A. coiTiCA, Boiss. Yoxj, Bot, Fspagne, ii. p. 98, t. 31B 
(1889-45); Willie, ^ Lange, Frodr. FI, Risp, iii. p. 621. 

Specifically distinct in the form of the closed calyx, in which 
it differs further from A, emarginata in having acute sepals 
provided with three nerves ciliated on the dorsal surface. 

Blah. Andalusia: Fiebla and Malaga. 

Iconogr.— Boiss, 1. c, 

52. A. OEBicuLAEis, Vis, FI, Bahnatica, iii. p. 180 (1850), et 
Buppl. p. 131, t. 5; Bgm, Consp, FI, Far, p. 114 

Annua. Caiiles filiformes gracillimi puberuli snbramosi, 
superne floridi nndi. Polia orbieulata nmcronulata petiolata 
punctata tennia piloso-ciliata venoso-reticulata, basi 3-nervia; 
floralia angusta linearia. Plores in diebasium gracile dispositi. 
Sepala ssquilonga lineari-lanceolata acuminata 5-nervia; inter 
nervos transverse vennlosa, interiora solum membranaceo-mar- 
ginata. Petala oblongo-ovata. Capsula dentibus 6 obtusis 
dehiscens. Semina reniformia ruguloso-muricata. 

Ab A, rotundifolia differt, pedicellis terminalibns nec later- 
alibus, divisionum loco foliis binis linearibus, nec orbicularibns 
nt reiiquis plantse foliis. 

Bal, Mt. Velebith, in Dalmatia, 

Iconogr.— I, a. 
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ft Flores subsessiles, capitato-coHgesti. Oapsula oyata sulcata« 

53. A. NAHA, Boiss. ^ Heldr. Diagn. PL Or, M'ov. Ser. I. riii. 
p. 103 (1849); Boiss* FL Orient, i. p. 703. 

Aimua; nana, glanduloso-hirta. Oanles 1-3, tant-um 21 mm. 
loiigi, erecti simplices. Folia ovato-oblonga obfcusa 5-7-iiervia. 
Oyma conferta l-S-dora, foliis suramis involucrata. Sepala oblonga 
acuta 3-5-iiervia navicularia apice recta. Petala orata, caljce 
3-plo breyiora. Semina granulata, renifonni-compressa. 

Mah, Crete; also Cyprus {Bmtenis and Bigo^ It. Cyprium, 
1880, no. 762). 

ttt Flores subsessiles, corymboso-fasciculali. Capsula aiiguste 

cylindrica. 

54. A. GruicciAanir, Boiss. et Heldr. Piagti. PL Or, Nov. Ser. 
IT. V. p. 60 (1856) ; Boiss. FL Orient, i. p. 703. 

Annua; pubescenti-scabra, pills plerumque retrorsis, supenie 
ssepe transversis. Oaudex simples vel a colio sgepius pluricaulis. 
Caules nani erecti simplices, tantum 23 mm. loiigi. Folia ovato- 
oblonga acuta pluriuervia, interiora in petiolum attenuata, 
superiora sessilia angustiora^ ciliata; bractea a foliis baud 
distinguendse. Calyx angustus; sepala lanceolata acuminata 
scabra 3-nervia valde nervosa, apice recurva anguste scarioso- 
marginata. Petala oblonga, calyce 3-plo breviora. Capsula 
dentibus 6 obtusis dehiscens. Semina rugoso-tuberculata nigra, 
reniforraia vix compressa, dorso plana vel leviter sulcata. 

Ab A. nana praeser tim diftert,foliis acutis, sepalis apice acumin- 
at is recurvis nec rectis; facies autem verum Alsines ; ab omnibus 
speciebus sectionis FiitliallcB capsula anguste cylindrica facile 
dignoscenda. 

There is no specimen of this interesting and distinct species in 
Herb. Kew. or Herb. Mus. Brit.; so that the above description 
is drawn up from specimens kindly sent by Hr.Tb. vonHeldreicb 
from bis own herbarium, wbicb were gathered in the locus elassicus. 
At first glance the plant certainly more resembles an Alsine, but 
an examination of the capsule shows that it dehisces by six short 
equal teeth. In three capsules from "different specimens there 
were respectively 7, 9, and 13 seeds. - The capsules w^ere firmly 
closed, so that I do not think that any had escaped. Prof, von 
Heldreiqji points out that the plant was discovered on Mt. Fames 
in Attica by his old friend T. Gruicciardi in 1854, and not by 

LINN. JOUEN.—BOTANY, TOL. XXXIII. 2 P 
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liimself as stated by Boissier. Tlie species camiot be referred 
to the section Fo 7 ^ 2 )hf/rantJie 6 B, v^Kich includes A. jni'qntraseejis, 
as the latter is a perennial plant with smooth shining leaves and 
flattened smooth seeds. 

Geop\ area. Greece: nome of Attica, in the hr zone of Mt« 
Barnes near the summit at 1200--1350 metres (Gtiicciardi^ 185t), 
and on Mt. Parnassus (Gtdcciarcli, 1857); nome of Laconia, on 
Mt. Malevo, and near Zatuna on the mountains of the nome of 
Arcadia {OrpJianides, 1870, from the last locality much larger 
and more I'ohust specimens). 

/3. Species perennes. Plores cymosi. 

55, A. OTALiFOLTA, SomjJi. Zev, Pi. Caucae. nov., in Act. 
llort. Peiroj^ol. xiii. p. 40 (1893). 

Eadix tenuis. Caules permulti filiformes flaccidi prostrati 
imdique proserpentes ramosissirai inferne radiculiferl, teniiiler 
puheruli; rami axillares vel terminales, elongati dichotonie pani- 
culati inultidori (20 florum et ultra). Folia breviter petiolata 
uniiiervia glabra fere acuta ovata, petiolo hiiic hide ciliis paucis 
coiisperso ; bracteas, prseter supreinas, foliaeem. Sepala orato- 
lanceolata acuta glabra 5-nervia, neryis lateralibiis yix distiiictis, 
angiiste hyalino-marginata. Petala e basi cimeata oyato-laiiceo- 
lata. Anthera3 fuseo-rubellae. Semina nigra, globosa granulato- 
rugulosa. 

AiSnis A, roiiDiclifolice^ sed petalis quain calyce brcvioribiis. 
Ab ea etiam planta differ! ramis multifloris eiongatis, foliis ovatis 
nec orbiculatis pleruinque siibacutis, et bracteis omnibus prmter 
snpremas foliaceis : altit. 30 centim. et ultril. 

IJah, Abkbasia in Trans-Caucasia ; at 1600 metres in valley of 
the E. Kliutseh. 

Series B,—Stamina 5. 

56. A, Ai^DiNA, Bolirh. in Limma, xxxvii. p. 255 (1871-72); 
Jacks. Ini. Keio. i. p. 178. 

Caules pusilli, e^spitem laxum formantes, plus minusve ramosi, 
ramis brevibus adseendentibus dense foliosis, glaberrimi, 3-5 
centim. Folia valde approsimata, crassiuscula lineari- vel sub- 
spathulato-lanceolata subaristata, ad basin membranaceam vix 
angustata, glaberrima. Flores solitarii terminales, brevissime 
pedicellati, pedieello glabro. Sepala ovato-oblonga obtusa flava. 



OF THE aEKUS AEEJfAEIl. S73 

Petala nulla, Gapsizla ovata, val?is 3 latis einarginato-bifidis 
cleliiscens. Semina brunnea globuloso-reniformia, striatiiii 
graiiulata. 

Species valde iiisignis, aplurimis meridionali-americanis diversa 
seiiiiniini structura. 

Ilah. Bolivia; prov. of Larecaja, at 3300 metres. 

57, A. PEiSTTAKDEA, 3Ia.vlm. in Bull. Acad. BSlersh. xxvi. p. 429 
(1880) ; Bl. Mongol, p. 96, t. 6 (1889). 

Siiffrutex glaber, trunco crasso lignoso poljceplialo, 30 centim. 
Eolia subulata pimgeiitia basi breviter membrauacea, eauKna 
coniiata margiiie scaberula. Cyma teriiiinalis, ter triehotoiiia; 
bractcm abbreviatm iaiieeolatm prmcer costain liyalium. Sepala 
lanceolata aciuniiiata late byalino-iimrginatu, extiina in alabastro 
breviora, Petala oblonga, ealyce paullo loiigiora. Stamina 5, 
et staminodia 5. Ovarium ovatum, ovulis 2. Seinina obtuse 
tiibereidata. 

Hal). Soungaria; not far from the Mongolian frontier, in tlie 
mountains of Kitscliui-iie-tau near the post of Saissan {Pokmbi), 

Iconogr.— Maxim. 1. c. 


Sectio ii. SiKjaMEitsES. 

Series A.—Stamina 10. 

Suhsectio 1,—Eolia margine incrassata aut nervoso-marginata. 

Calyx basi rotundatus. 

58. A. CTLIOEATA, Edgeio. in Sooh. f. FI. Brit. Ind. i, j). 240 
(1874) ; BiMie, List JST. W. Ind. Bl. p. 22 (1881). 

Eglandnloso-pubescens, laxe cmspitosa. Caiiles 5-7 centim., 
simplices biiineato’-pubescentes foliosi. Eolia ovata vel oblonga, 
cuspidata vel acuminata, obscure uiiinerTia, basi atteiiuata vix 
petiolata, iitrinque pubenila, margine pilis longis articulatis bis- 
pidis ciiiato. Pedicelli villoso-pnbescentes ebracteati. Sepala 
lanceolata acuta ciliata. Petala alba late obovata apice rotundata, 
calycem superantia. Capsula ovoideo-globosa. 

/3. peiidula, ButJde, Bl. of Kumaony no. 2761 (1884) in Herb. 
Hew. 

Habitu laxior. Pedicelli recurvati. 

Eah. Hapalcha, in Byans. 

Qeogr. area. Sikkim Himalaya; also Huiiiaon and Grarhwal 
{BufMe), 


2e2 
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Biilsectio 2.—Polia i-narginenon incrassata neqiic iiervoso"* 
inarginafca. Calyx eampaBulatus. 

a. Petala vix nnguieulata. 

1)9. A. Strachett, ]£dgeio, in JSooh.f. Fh Brit. In&la^ i. p.240 
(1874) ; Jacks. Ind. Keio. i. p. 181. 

Giaberriina. Caules 2-5 eentim., adseenc!elites siinplices, 
Poliaangustelmeari-obloTiga acuminata vel acuta, ueryis obscuris, 
plana. Sepala lanceolata acuminata coriacea, apice recta. 
Petala albida obovata apice rotundata, calycem superantia. 
Specifically distinct in being wholly glabrous. 

Hal. W. Tibet, Eabas Tal at 4650 metres; and Ladakh in 
Kashmir; also N.W. Tibet at 5750 metres (Capt. Beasfs’E'n^ed. 
Tibet 1896-97, no. 876). 

60. A. MELAKDEYOiDES, JEdpew. in Soohf. M. Brit. Ind. i. 
p. 241 (1874); Jacks. Ind. Kew. i. p, 180. 

Glandiiloso-pubeseens. Caulis 5-10 centiin., a basi ramosus; 
rami adsceiidentes eylindracei simplices vei parce ramosi, inferne 
glabri. Folia lase disposita, sessilia carnosula, sordide viridescen- 
tia Tel basin yersus purpurascentia, utrinque glandulosa, oblongo- 
elliptica yel oblongo-lanceolata obtusa unineiwia. Pedicelli 
prinuim cernui, fructiferi multum elongati strict! erecti, dense 
ghmdulosi. Calyx basi truucatus; sepala glandulosa angusta, 
apicibus recurva obtusa, Petala carnea vel roseo-purpurasceiitia, 
liiiearia apice rotundata, calycem superantia. 

A well-marked species, resembling somewhat in habit Oeras- 
iium tri[fi/7iumj very glandular, with iiesli-colonred or purplish 
flowers. 

Hah. Sikkim Himalaya, at 4200 to 5400 metres, 

61. A. B0LICA, Stapfi tned. in Herb. Orientahi in Ilerl. Kedv. 

Pumila, aspeiulo-pubescens. Caudex parce ramosus. Folia 
spathulata acuta, basin versus attenuata vix autem petiolata, 
margine scabra. Sepala lanceolata acuminata asperulo-eiliata 
late membranaceo-marginata. Petala ovato-lanceolata, apice 
vix acuta, basi vix unguiculata, sepalis fere bis longiora. Semina 
subreniformi-globosa. 

Hal. Persia; Mt. Kuh-Bul (1885). 
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13. Petala in nnguem attenuafca. 

62. A. Bbotherajta, Trautv. in Act, Sort. Fetropol. viii. p. 151 
(1883) ; JSoiss. FI Orient.^ Buppl. p. 115 (1888). 

Grlalerrima, densissime csBspitosa, pulvinulos parvos exiiibens 
37 mm. Folia minuta, ovato-eliiptica vel o?ato-oblonga, obtnsa 
ciiiata 3-nervia, supra concaya fere enervia, basin versus pecti- 
iiatim ciiiata. Flores sessiles csespiti immersi. Sepala ovato- 
oblonga obtusa, basin versus ciiiata, 3-nervia, nervis fere ob- 
soletis, margine anguste albo-membranacea. Petala calyceiii 
loiige superaiitia, iineari-oblonga Integra, alba. Ovarium ovatuiii, 
profunde trisiilcatuin. 

With regard to Trautvetter’s description, in the specimens I 
examined the seeds were very minute, certainly not black, and 
did not appear to be smooth. I have therefore placed it in this 
section, rather than in the subgenus Dicranilla, after an. exam¬ 
ination of the dried specimens. 

Piantula Gyj)SO])hil(£! aretioicli similis, 

piilvilli ramis arete adpressis imbricatim et coliiiimariter foliosis. 
Verum herba quoad liabitum TlujiacoBjyermo rupifrcKjo simillima, 
quod autem reliquum est, ab bac diversa: planta tota, exceptis 
foiiis et sepalis ciliatis, glaberrima egiandulusa. 

Sab. Trans-Caucasia: Mt. Mamissou, near the source of the 
E. Eion, in the Central Caucasus, in province of Inieretia, at 
3000 metres (1877). 

Series B.—Stamina 5, et staminodia 5. 

63. A. kitida, Eolirh. in Linnma, xxxvii. p. 249 (1871-72) 
(nomen) j BartL Melig;. Saenh. ii. p. 12 (1825) (Oherleria 
iiitida). 

Caulieiili fragiles, hasi proeumhentes. Folia eoriacea ovata 
mucronata, basi vix atteuuata, eonnata glaberrima nitida plana, 
supra enervia, subtus bisulca, snlcis distantibus 4-7 inm. longis. 
Flores in caiiliculorum summitate subterminales. Calyx eylin- 
dracens glaberrimus coriaceus, basi turbinatus; sepala lanceolata 
acuta subcarinata, dorso non sulcata, apicibus recta non con- 
niventia. Petala caiyce dupio brevioi'a, lineaii-oblonga subacuta 
vel subemarginata, basi attennaia vix unguiculata. Capsula 
angiista. Semina fere globulosa, seriatim tubercuiata. 

Mab. Peru; Quebrada de rObrajillo. 
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6*ectZ0 iii. LETOSPEEMiE. 

S'uheGtio 1.—Flores solitarii, termiiiales et axillarep;. 

04. A. MUsaoToES, IL B. ^ Jl., JS^ov. Oen. et Spec, xL p. 34, 
t. 26 (1823) ; Jacls. ImJ, Keia, i. p. 180. 

Hah, The Andes of Ecuador: summit of Mt. Antisana, at 
4{](}0 metres. 

Icoiiogr.— H. B. if K, I, c. 

If A. nana^ Willd., were retained for the name of this species 
as llohrbacli suggests, a new name would have to he found for 
A. nma, Boiss., which would only cause confusion. Schlechtendal 
gave hut a very meagre and unsatisfactory diagnosis of the 
plant ill Willdenow’s herbarium. 

05. A, MUSCiFOEMis, Triana f PlaneJi.. Prodr, FI. Afovo-Gran. 
in Ann, Sci. JSxit, ser. lY. xvii. 1862, p. 150 ; RoJirh. in Linnea, 
xxxvii. (1871-72) p, 253, 

Huinilis, musciformis. Caules debiles, plus minus rainosi 
intricati glabri 4-suleati, tantum 23-28 inm. alti. Eolia parva 
approximata pateiitia neque unquam imhricata, lineari-laneeolata 
acuminata ac fere mueronulata, nervo medio subtiis valcle 
promiiiente, nervis 2 lateralibus fere obsoletis, ciliata. Pedicelli 
Jongi graciles villosuli. Sepala ovato-oblonga acuminata, margine 
scuriosa ciliata. Petala alba obi on go-spat liulat a, calycem paulliiiii 
exeedentia. Semina lentieolaria. 

Biffert lua^e species a prmcedenti, foliis non imbricatis eortimqiie 
nervo nierlinno prominente ciliatis neque enerviis glabris, floribiis 
loiige pedi(‘ellatis nee sessilibiis, petalis calyce loiigiorihus. 

A. mnsciformis. Hook, f. in Ei. Brit. India, of Tibet, is a form 
of A, poIi/iricJwides, and so becomes a Bynonym, apart from 
being homonymous with the South American ])lant. 

Hah, Bepuhlic of Colombia: prov. of Pasto, Plateau de 
Tuquerres, at 3400 metres. 

66. A. Haeacsyi, Bald, in IJalpigliia^ y. p. 65 (1891). 

Cjespitosa, prostrata. Caudicuii tortuosi exiles plus niiniia long!, 
glabri vel parce pilosi prcecipue juniores. Eolia parvula in ramis 
sterilibiis approximata, ovalia spathiilata vel lanceolata carinato- 
iiiiinervia, glandidosa vel sublsevia, ad basin rigidiila alata in 
petiolum attenuata. Baini 1-2-flori; pedicelli long! villosi 
nunqnam glandulosi. Sepala foliacea obiongo-Ianeeolata obiusa 
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membranaeeo-marginata utririqiie glaaduloaa. Petala late spatli- 
uiata, calycem paiilliim superantia. Capsula calyce paiillo longior. 

Ilah. iiibania. 

67. A. Balans.f, M, Orient, i. p. 700 (1867); Wenzl^ 
in TcliiJicit. Asie 3Ii?i. Bot. i. p. 237 (1800), (A. nilghireiisii?, 
varr. a et y). 

Caudiciiii filiformes subterraiiei nudi, raiiiis procuinbentibus 
dense foliosis. Polia obovata obtusa, basi attenuata, -aamervia 
glabra vel scabro-hirsiita, Pedicelli breyes strict!. Sepala 
glabra vel pilosuia laiieeolata acuta uiembranaceo-marginata 
obscure uninervia. Semina globoso-reniformia. 

A formis A. nilghirensh longe distat, jampriuiiim seminibus 
baud scabro-tuberciilatis. 

Ilah. Turkey-in-Asia, Mt. Taurus in Cilicia ; Persia, Mt. 
Kellal and Mt. Paciiia; Belucbistan, Mt. Sebz. 

Syx. a. ni/ghircHsis, Penzl, e.v Buiss. FI. Orient, i. p. 700. 

Siihseclio 2.—Flores solitarii axillares. 

a. Sepala carinata, eariua promiuente pilosa, marglne ciliata, 
ceteriim glabra Tel rarius puberiila. 

68. S. nA]S"iTGi5rosA, lloJirh. in Hart. FI. Bras. xiv. pt. ii. 
p. 274, t. 63 (1872) ; et in Linnaea^ xxxvii. p. 259. 

Caules dilfusi, debiles, procumbentes, iuferne teretes, superne 
siileati yel subquadrangulares, ramosi, ramis oppositis aut altero 
iiiiiiore vel abortivo; piibescentes, pilis brevibua plus minus 
deiisia subunciiiato-reflexis, raro glabreseentes. Folia forma et 
inagiiitiidine variantia, nunc linearia et iuterduiii subulata, nunc 
lineari-lanceolata lanceolatave, internodiis aut brevlora aut 
rarius ea subseqiiantia, aeutiiiseula aut rarius obtusa, superiora 
seiishn decrescentia, aut punctulata et ad iiervos basinque tantmii 
piiberula aut plus minus scabriuscula. Pedicelli long! iiliEormes 
patentes dense puberuli, fructiferi apiee sursum curvati. Sepala 
ovato-oblonga acuminata submucronata carinata, carina viridi 
pilis brevibus scabriuscula, margiiie interclum ciliato late scariosa. 
Petala alba oblouga vel ovalia obtusa, plerumque calyce breviora 
vel interdum eum vix sequantia, rare nulla. Stamina calyce 
paulluiii breviora. Ovarium subglobosiim, in ipso bore jam per 
valvas deliiscens. Capsula ovato-oblonga. Semina spbmroideo- 
leiiticiilaria. 

Slirps magnopere variabilis, imprimis foliorum forma et 
piibescentia, petaloruin cum calyce proportione aliisque notis in 
liisus CO 11 versa, varietates taineii beue limitandas vix oliert« 
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Cl. geiulina, Molirb. 

Caiiles et folia Bunc piibcscentes ii-anc glabreseentes. 3Mia 
linearia vel liiieari-lauceolata, plus luiiius acuiBiiiata, loiigitudiBe 
et latitudine ita variantia, ut Lis Bolis lusus vix distiBgiii possint, 
10“35 mm. Ig., 2-8 mm. It. Petala caljce breviora vel eiiiii 
cequantia, interdum Bulla. 

Liisus 1:—Caules levissime puberuli vel interdum glabres- 
centes. li'olia glabra punctixlata, forma valde variantia. 

Luuis 2 :—Caules levissime puberuli; folia nunc pilis brevis- 
simis adspersa nunc punctulata giabrescentia. 

Lksus 3 :—Caulis et folia plus minus dense hirsuta. 

/3. diffusa, Bolirh. 

Caules Lumifusi, valde diffusi, longe repeutes, interdum 
adscendentes, glabrescentes v^el pilis paucis adspersi. Folia 
parva, lineari-spatbulata acuminata vel obtusa, pilis paucis ad- 
spersa vel punctulata, valde approximata, 5-8 mm. Ig., 1-2 mm. 
It,, Isate viridia, Petala calpce paullum breviora. 

A species of very wide distribution in tbe New World. In 
tbe United States it extends from ISl. Carolina to Florida and 
westward to FTew Mexico. In Central America it is recorded in 
Costa Fica, and is common tbrougbout Mexico from tbe province 
of Sonora in tbe north to the peninsula of Tucatan in the south. 
In the West Indies Bancroft and Wilson collected specimens in 
Jamaica, and Mr. Moseley brought specimens from Bermuda in 
the ‘Challenger’ Expedition. The species under one of its 
many forms is found in all the countries of S. America, excepting 
that there are no records for Guiana and Paraguay. Very few 
species of Arenaria extend south of the tropics. Besides 
A. lanuginosa they iiitdude only A. tetragyna^ near Concepcion 
and on tbe summit of Pico de Pilque in tbe Andes of Chile, 
A, palusfris iu Chile and Argentina, and A. serpens var. andi^" 
cola in tbe Chilean Andes. There are some very interesting 
(somewhat damaged) specimens in Herb. Ivew. brought by 
Charles Darwin from Santa Cruz iu Patagonia in the course of 
Ms voyage in II.M.S. ‘ Beagle’ (1832-86). These historical speci¬ 
mens not only mark the south limit of the species, but, more 
important still, the limits of the southern range of the genus, 
wFich is thus fixed at 50° S, At first I thought they might be 
specimens of A* palustris, which is found in North Patagonia at 
Lake Nahuelhuapi on the Argentine side of the Andes ; but the 
flowers are clearly axillary and not closer together towards the 
top of the stem as in the former species, and further the sepal® 
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are sliorter tliau the petals and hairy along the keel. Pinned to 
the sheet containing the specimens is a drawing by Sir J. D. 
Hooker of the magnified representation of a fiower after ferti¬ 
lization, i?rhich well shows the structure of the gynsecium and 
the floral envelopes. In Haeiike’s herbarium are specimens 
collected in Chile; but whether they have been overlooked or not, 
the species is not included in Messrs- Eeiche and Johow’s recent 
‘ Flora de Chile.’ 

Geoffr. limits. —iV". United States : San Antonio in Hew Mex¬ 
ico, 37^ H. {Whipple Exped., and Fendler^ no. 58). 

B, Argentina : Santa Cruz iu Patagonia, at the mouth of 
the river of that name {Charles Darioiii)* 

ir. Mexico: Santa Cruz in prov. of Sonora {Wright^ 
no. S64). 

F. Brazil: Caldas in prov. of Minas Geraes {Lindherg), 

Iconogr.— Rohrh. in Mart. FL Bras, xiv. pt. it. t. 03. 

Syn. Arenaria alsmoides^ Willd. e.v Schleclit. in Geseilsch. iiaturf. 

Pr. Berk Mag.vii. p. 201 (1813). 

A. dififsa, Ell. Sketch, i. p. 519. 

A. Jtmueij Camhess. io St.-Ilil. FI. Brasil, inorid. ii. p. 126. 

A. nemorosuj II. B. K. Nov. Gen. Spec. vi. p. 28. 

A, paradoxa, Bartl. in Reliq. Haenk. ii. p. 15. 

Alsine repens, Ildz e.v Bolirb. in Linurea, xxxvii. p. 2G2. 

Micropetahim lamg/inosam, Pers. Syii. Plant, i. p. 509 (1805). 

Mcehrivgia neniorosa, Fenzl ex Ilemsl. Biol. Centr.-Amer., Bot. 
i. p. C9. 

Sperguiastnwi kmaginosim, Michx. FI. Bor.-Amer. i. p. 275. 

Stellaria elongata, Nutt. Gen. i. p. 289. 

S. kaim/mosa, Torv. et Gray, FI. Anier. Bor. i. p. 187. 

B. longepedunculata, Baldw. ct Rohrh. in Liniuea, xxxvii. p. 201, 

S. jrahesvenH, H. B. Iv. Nov. Gen. Spec. vi. p. 28. 

Bigehuia elvngaia, Rafin. in Journ. Phys. 1819, p. 289. 

69. A. MEGALANTHA.—A. lauTiginosa, var. megalantha, MoJirh, 
in Lin^ieea, xxxvii. p. 264 (1871-72). 

Caiiles diffusi, laxi, primum procumhentes, clein adscendenti- 
erectiusculi, inferne teretes, superne sulcali vel subquadraii- 
gulares, ramis oppositis aut altero minore vel rarius abortive ; 
pubescentes, pilis brevibus plus miuns densis subuncinato- 
reflexi^, vel glabrescenles. Folia forma et maguitudine variantia, 
line aiiguste linearia subulataque, nunc lineari-lanceolata, nunc 
late ovata, iuternodiis aut hreviora aut rarius ea siibjeqiiaiitia, 
mucronulato-acuminata, superiora sensim decrescentia, aut punc- 
tulata et ad nervos basiuque tantum puberula aut plus minus 
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scabriiisciila. Pedicelli filiformes paten tes dense piiberiili, 
f i*iictiferi apice sursum curvati. Sepala ovato-oblouga acuminata 
cariaata, carinii, viridi pilis bi’evibns scahriuscala, iiiargiiic 
iiitertlimi eiliato late seariosa. Petala alba obloiiga obtiisa, e 
caaljce exserta. Ovarium subglobosum, in ipso llore jtim per 
valvas deliiscens. Capsula ovato-oblonga, Semina spliseroideo- 
leiiticiilaria. 

Plauta a prgeeedenti specifiee distincta cbaractere cardinal! 
petaiorum longitudiuis, ac in mnltis notis. 

a. genuina, TVilliams^ 

SxN. A. laniuiinosa var. d. mef/alaniha^ Pobrb. in Linnma^ xxxvii. p. 204 

(Ish^TS). 

A. aki)ioide.s var. ovatifolia, J. D. Smith, in Bot. Gazette, 1893, 
p. 198. 

Caiiles plus iiiiiiiis dense pubescentes vel glabrescentes. Polia 
late ovata, ant pnuetulata et margine taiitum ciliata aut dense 
pubescentia, 8-12 mm. Ig., 6-12 mm. It. Petala calyce sesqui- 
loiigiora. 

/3. ensifoliaj Williams. 

Syn. -4. kuiughioMij var. y. msifolia, Holirb. 1. c. 

Caules laxi pilis paucis adspersi. Polia aiiguste linearia et 
subulata, nerro ceijtrali subtiis valde promiueixte, 20 mm. Ig., 
approxiin, J-l mm. it. Petala e calyce exserta. 

Znsas 1:—Polia siibtns iDilis paucis adspersa, ceterinn glabres- 
ceutia, 

Lusiis 2 :—Polia iitrinqiie dense birsiita. 

y. tucuniaiiensis, Williams. 

Syn. a, diffnm, var. fiicitmayienskj Griseb, in GJotting*. Abliandl. 
xxiv. p. 27 (1879). 

Polia elliptiea vel elliptieo-oblonga, mucronnlata. 

I tliiiilc tliat varr. y and o of A. lanuginosa^ Eobrb., should form 
a distinct species. Tlie petals are exserted from the calyx as is 
the case in vax*. fiieiimanemis (of whicli there are spxeciiiiens in 
Herb. Hew.) and there are other distinctive characters. The 
spxecies is limited to S. Mexico and IST. Argentina. Like A. 
jmlensis it is found clambering 9-15 decim. among bushes and 
shrubs (vide Pringle, PL Mexican. 1894, no. 4641). 

Geogr. liniits .^—AT Mexico : Mt. Orizaba in proF. of Yera Cruz 
(var./3). 

8, P. Argentina : prov, of Tucuman (var, y). 

W. Mexico ; Ghiuautla in prov. of Puebla (var. /I). 
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70. A. soEATEiv^sis, Bolirh, in LimitBa^ xssTii. p. 26G (1S71“72); 
Jaclis. Ind. lieiv, i. p. 181. 

Eadix repens. Caules multi adscendenti-erecti, simplices^ vel 
paulliim breviter ramosi, pilis reversis brevibus, superne deusius 
birtello-pubescentes ad summum, 20 centim. Folia ovato- 
lauceolata vel anguste ovata, marginato-incrassata, axiilis inferi- 
oribus fasciculiferis, acaminata, superne -pilh brevissimis sparsis, 
ad marginem versus et subtus nervo mediano paulliim prominente 
deiisioribusj reversis scabrida, binorum oppositorum altero ad 
cauiis ramorumque basin sterili, ad apicem florifero, altero raruni 
fere semper abbreviatum contractum ferente, Flores longe 
pedicellati, pedieellis patentibus nisi apice areiiato-erectis, pilis 
reversis densis griseo-scabridis. Calyx ovoideO'-eampaiiulatiis, 
basi rotiiudatiis; sepala ovato-laneeolata acuminata, apice nigri- 
caiite recurvo, marghie scarioso ciliato, nervo mediano promi- 
iieiite seabrido. Petala alba ovato-oblonga obtiisa, calyce 
paullum lougiora. Semina fuseo-atra, lentiealaria. 

Diftert baic, qme A. JmniginoscG afliiiis est, ab ilia babitii, 
floribiis inulto majoribus calydsque struetura diversissima. 

Description verified from unnamed specimens in Herb. Kew. 
labelled “ Mandon, no. 959,” collected in 1S5S. In a medimn- 
siz .* capsule there were 22 seeds. 

Hcib. Bolivia: near Sorata in prov. of Larecaia (Mandon^ 
no. 959). 

71. A. pleheaotha, Phil, in Anal, Univ, Santiago,^ 1893, 
p. 763 ; Reiche cj' Joliom, PL de Chile, p. 191 (1896). 

G-labra, perramosa, 12 centim. Eadix gracilis, Caules ramosi, 
adscendenti-erecti, ramis teneris. Folia oblonga obtusa, basi in 
petioliiin brevem attenuata, obsolete nervata, margiiie Fevia 
vix incrassata. Sepala 4 mm. longa, ovato-lanceolata, apice 
acuta recta. Petala 6 mm. longa, calvcem siiperantia, alba, 
obtusa. Semina riifo-atra, globoso-reniformia. 

The original description of this plant by Pliilippi is very brief 
and scarcely diagnostic. As far as it'reads it miglit apply 
almost equally well to A. parmfoUa ; and from the description 
alone as apx)l}iug to Hartweg’s specimens from the Andes of 
Ecuador, I was disposed to sink it in this species. There are, 
however, authentic specimens from Philippi in Herb. Kew., and 
from these is drawn up a fresh description, in wdiich satisfactory 
points of difference between the two plants are recognizable. 
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It is from an examination of these specimens that its position in 
the genus is determined. In the ‘Mora de Chile,’ cited above, in 
course of publication by Messrs. Eeiclie and Joliow, the short 
description is only a Spanish translation of Philippi’s Latin 
diagnosis, without additional characters. In habit the plant 
ratlier resembles A, ^alustris* 

JIab> Chile: found by F. Delfin on tbe banks of the river 
Palena in 1887. 

The name of the species is probably derived from the axillary 
flowers. 

72. A. PA-BViFOLTA, Bentlu Blant, JBLariweg. p. 163 (1839-48); 
BoJirh. in LinncBa, xxxvii. p. 272 (1871-72). 

cf. spatlmloefolia, Molirl. in Lmncea^ xxxvii. p. 272 (1871-72). 

Caules et folia indumeiito vario. Folia ovato- vel lanceolato- 
spathulata in petiolum hrevem ciliatiim attenuata, mox acuta 
mox ohtusa. Petala nunc nulla, nunc parva vel evariescentia. 

Lnsiish —Caules glaberrimi vel unifariani puberuli. Folia 
glabra, petiolo ac nervo mediano ciliatis exceptis, acuminata. 
Fiores breviter pedieellati, apetali. 

Syn. a. 2'>arvifolm,lijQTAh.. (sensu limitato). 

Hah, In the Andes of Ecuador; Hacienda de Aiitisana : in 
the Andes of Colombia {Purdie), 

Ltisus 2:—Caules glabri vel leviter puberuli. Folia nunc 
glabrescentia punctulataque nunc sparse pilosa, acuta vel 
obtusiusciila. Flores in eodem specimine mox longe mox 
breviter pedieellati, pedieellis glabris vel puberulis ^ petala 
in floribus his adsunt, in iliis deficiunt, 

Hal). In the Andes of the republic of Ecuador: near the 
snow-line of Mt. Pichineha, on the line of the Equator. 
Mountains of Mexico: Mt. Orizaba; and Ciiinautla, in 
the prov. of Puebla. 

Lusus 3 :—Caules et folia latere superiore pilis densis rigidis 
griseo-liirsiita. Flores breviter pedieellati. Calyx omniiio 
dense pubesceiis. Petala semper adsunt. 

Hah. Mexico: Mt. Orizaba. 

/3. Schiedeana, BoJirh. in Lmncea^ xxxvii. p. 273 (1871-72), 

Caules humifusi, nunc glabri nunc puberuli. Folia anguste 
. lanceolata ad basin versus ciliatam vix augustata, acuta vel 
obiusiuscnia, glabra vel pubescentia. Flores apetali, nunc longe 
nunc breviter pedieellati. 
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Lusus 1 .*—Caiiles et folia minima, 2-3 mm. Ig., dense puberala. 
Elores paullum niinores, caljee pnbescente. 

JIah. In the Andes o£ tlie republic of Ecuador: Hacienda 
de Autisana. 

Zmiis 2 :—Caules et folia glabrescentia. Sepala glabra, 
Carina exceptd, 

Syn. a. scopulonmi, Schleclifc. inLinnssav., et xii., 7ion H. B. et K. 
A. Sckiedeanaj Fenzl ms. 

Hah. Mexico: just below tbe snow-region of Mt. Orizaba, 
3150-4420 metres ; also at Sempaaltepee. 

Geogr. area. Mexico, Colombia, and Ecuador. 

73. A, EEPTxixs, Hemsl. Diagn. HI. Hod. Mexio. p. 22 (1879) ; 
Hiol. Qentr.-Amer.y Hot. i. p. 70. 

Eadix gracilis, e collo ramosa, ramis tenuibus debilibus 
reptantibus ad nodos radicantibus angulatis hispidulo-pilosis. 
Eolia obtusa xel apiculata, sparsim punctata, obovato-laneeolata, 
axillis plerumque fasciculiferis. Sepala ovato-oblouga vel lanceo- 
lata, obtusa late membrauaceo-marginata. Petalanulla. Semina 
lenticularia, rufo-atra, louge funiculata. 

Eah. Valley of Mexico (tjpe-specirnens); and pror. of 
Michoacan {Hringle), 

/3. Pringlei, var. noDa. 

Hana, csespitosissima {Pringle^ PL Mexicanse, 1894, no. 4724). 
Hah. Sierra de San Pelipe, prov. of Oaxaca, at 3000 metres. 
Geogr. area. Mexico. 

h. Sepala enervia puberula. (Petala nuila.) 

74. A. Jamesonixista, MoJirb, in LiniKjsa, xxxyii. p- 267 (1871- 
72) ; Jacks. IncL Kew. i. p. 179. 

Eadix sublignosa, gracilis. Caules perniulti laxe adscendenti- 
erecti graeiles albidi glabrescentes, 5-8 centim. Eolia parya, 
aiiguste lineari-lanceolata acuta, neryo mediano snbtus valde 
prominente, margine prmsertim ad basin membranaceam versus 
eiliata. Pedicelli glabrescentes, baud raro folium superantes. 
Sepala anguste ovato-lanceolata, anguate membranaceo-margi- 
nata, breviter puberula, acuminata. Ovarium globosum. Capsula 
ovata. Semina lenticularia. 

Hah, Eepublic of Ecuador; summit of Mt. PicMncha in the 
Andes, 4700 metres. 



384 


ME. F. -N. WILLIAMS .* EEYISTOK 


c. Sepala concava iiDinervia vel obsolete 3-nervia, 
glaberrima. 

75. A. LTCOPCDioiDKS, WillcL IIe7'b. eo. 8703, ex SchlecJif. in 
Geselhcli. naturf, Fr. JBerl Mag. vii. p. 212 (1813); II, B. cj’ K, 
Woi\ Gen. et ^pee. xi. p. 27. 

The specimens on the next sheet of Willdenow’s Iierbcariuaa 
named J. demssata, Wiild. herb. no. 8794, are more compact in 
habit, but are not otherwise sufficiently' different to justify their 
separation as a distinct species. 

Ilah, Mexico. 

Syn. a. decussata^ Milld. Herb. ap. Schleclit. in Gesellsch, natiirf. Tr. 

Berl. Mag. vii. p. 212 (1813). 

76. A. Eoitebachiaka, Garclce^ in Linncea^ xxxvii. p. 311 
(1871-72). 

Omnino glabra. Caiiles adscendenti-erecti crassi 4-angulares 
neque vero snlcati, ramosi, ramis erectis. Eoiia anguste linearia, 
erecta vel pateiitia, demiim saepe reflexa, plana, iuterdiim basin 
Tersns ciliolata, acuminata neque rare mucronnlata. Pedicelli 
longi, basi suberassiores, primiim erecti, demiim patentes vel 
reflexi. Sepala ovato-obionga late membranaceo-marginata, 
obsolete trinervia. Petala alba elongato-oblonga obtusa, calyce 
sesquilongiora. Semina oblongo-lentieularia. 

Eesembles a small-leaved form of Stellaria glauca^ but petals 
not bifid. 

Hah. Mexico. 

Buhsectio 3 .—Plores solitarii, terminales. 

77. A. Oeeige'TANa, Wedd, in Ann. Sci. Wat, Ser. V. i. 1864, 
p. 293; Molirh, in Linnma^ xxxvii. p. 254. 

Pumlla, glabra. Canles csespitem parvum formantes, 3-5 
eentim., breviter ramosi. Polia subimbricata lineari- vel sub- 
spathulato-lanceolata acuta, margine prsesertim basin versus 
serrnlato-ciliata. Pedicelli apicem versus pubernli. Sepala 
ovato-lanceolata vix obtusa. Petala alba obovato-lanceohita 
obtusa, caljcem vix sequantia. Stamina 5, calyce breviora, 

l/«6. Eepublic of Bolivia: in the Andes, near Potosi. 

78. A- CATAMABCEXSIS, BaoOy in JEngl. Hot Jahrh. xviii. 1803, 
p. 29. 

Hnmilis, pills brevibus recurvis scabra, glancescens. Caulis 
ramosuB. Folia linearia vel anguste ianceolata acuminata 
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erassitiscula, margiiie fere cartilagineo dense ciliata, iieiTO 
mediano subtiis prominente. Pedicelli scabri. Sepala laiiceo- 
lata acuminataj prsesertiin interiora late hjaliao-iaarginata, 
omnia secns nervnm medium scabrida, ceterum vix glabresceiitia, 
post antliesin paullo accrescentia. Petala calycem seqnantia vel 
fiiiperantia, obovata obtusa, breviter unguiculata. Stamina 10, 
petalis breviora. Ovarium subglobosum. 

Hah. Argentina. 

79. A. AGHALEXSis, Grlseh, in Gott* AhlmndL xxiv. p. 26 
(1879); Jachs. Ind, Keio, i. p. 178. 

Serpens, perramosa, glabra, dense emspitosa. Pami debiles, 
2-|-~7 ceutim. Polia elliptica vel lanceolato-elliptica acuta, basi 
angustata, margine inferne ciliolata. Sepala ovato-oblonga 
subacuta. Petala nulla. Semina lenticulari-subrotunda rubi- 
ciinda. Ovarium globosum. 

Habitus A. serpentis^ sed folia fere A. ^erpyllifolim et corolla 
deiicieiite accedit ad A. confertam ubi folia imbricata ” (ex 
descriptione). 

Eah, S. Acbala in Argentina. 

Both tliis species and tlie preceding might by some botanists 
be considered as varieties of A, sei'^ens : all three are found in 
Argentina. 

80. A. SEBPEHS, JH. B. ^ X ISfov. Gen, et Spec. vi. p. 32 
(1823); BoJirh. in Linnma, xxxvii. p. 268 (1871-72). 

Stirps valde variabilis, prsesertim foliornm forma, qute etiam in 
eodem specimine nunc obtusa sunt nunc acuta, eorumqiie indu- 
mento. Varietates certis limitibus vix distingui possunt. 

a. genuiiia, BoJirh, in Linncea,, xxxvii. p. 269 (1871”72). 

Caules procumbeiites ac serpjentes raro dilfusi et adscendeiiti- 
ereeti, baud dense csespitosi, fusceseentes, glaberrimi vel liirtelli. 
Polia mox obtusa mox acuta. Plores fere semper breviter 
pedicellati, pauci. 

Limis 1:—Caules procumbentes ac serpeiites glaberrimi. 
Plores breviter pedicellati. Petala calycem pauilum super- 
anti a. 

Sxx. A, seipens, H. B. & K. 1. c. 

A, paucijiaruf Willd. herb. no. 8788. 

Zusus 2:—Caules procumbentes ac serpentes, ramulis liirtellis, 
PIores breviter pedicellati. Petala ealyce sesquilongiora. 
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Syn. a, digyna^ Willd. lierb. no. 8738; Schlecht. in Gesellscli, 
iiaturf. Fr. Beri. Ma^. vii. p. 201 (1813). 

A. .scopuionmi^ H. B. & K. Nov. Gen. et Spec. vi. p 31. 

Ziisus 3 :—Caules clifFusi adscendenti-erecti glaberrimi. Elores 
Luijc breviter nunc longe pedicellati. Petala calyce fere 
duplo longiora. 

p. audicola, Gill, (sp.) in Hook. JBot. Miscell. iii. p. 148 
(1833); Holirh. in Linncea,^ sxxvii. p. 270 (1871-72). 

Liisus 1:—Caules laxi glaberrimi. 

Syn, a. serinjlloides^ Naud. in C. Gay, FL Chilena, i. p. 271. 

A. cmgjitosa, Pliil. in Linnsea, xxviii. 1856, p. 675. 

Zusus 2 :—Caules laxi, sub uodis pilis brevissimis fariuosi. 

Syn. a. multicauli&j Pbil. in Linnsea, xxviii. 1856, p. 673. 

Lusus 3 :—Caules pusilli glaberrimi densi, vix 2-3 centim. alti; 
flores 2 mm. longi, sepalis caruosis. 

Syn. a, rivularis, Phil. Flornla x4tacam. p. 10 (in descriptione 
caiycis sepala false acuta [aiicta ?] dicantiir). 

A. brachyjAiylla, Pbil. PI. Nuev. Cbilens.,in Anal. Univ. Chile, 
1893, p. 762. 

Be bujus specie! polymorpbse et variabilis Peyritscb in 
Linncea^ xxx. p. 58 recte Arenariam ser^entern ac A. sGopulorim 
conjungendas esse aiiimadvertiu. lilius folia sunt obtusa ac nisi 
ad basin versus diiatam glabra, bujus acuta totoque margine 
ciliata. Oecurrunt autein specimina perplurima, qua^ nunc foliis 
gaudent acutis nunc obtusis atque plus minus ciiiatis. Idem 
valet de caiilis ac pedicellorum indumento borumque cum calyce 
proportione. Ceterum A. ser^ems valde affiuis est ArenaricB 
parvifoli(£, imprimis ejus var. ScJiiedeana ; sed ceteris omnibus 
notis negleetis, jam prime aspectu ilia sepalis acutis diifert. 

As with A. lanuginosa^ Eohrbacb devoted a considerable 
amount of attention to the material accumulated for tbe eluci¬ 
dation of this species ; and after examination of the specimens 
again I am inclined to coincide almost exactly with his views as 
to the circumscription and limitation of these two species. 
Under various forms they have a wide and extensive range in 
Central and South America, and it is scarcely possible to 
recognize so many distinct species as have been described by 
Prof. Philippi within tbe limits of OHle. Specimens of the 
same plant, described in somewhat different w^ords, have been 
ranked as new species, from the neighbouring republics of 
Bolivia, Brazil, and Ecuador, 
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A, serpensj var. Orizdbcd^ Eolirb. =A, hryoides. 

Geogr. limits, — JSf. ^ W. Mexico: Cerro Leon in prov. of 
G-uanajuato. E. Brazil. 

B, S. Cliile: in the Andes of thie district of Chilian 
(A. muUicaiilis, Phil.). 


Bulsectio 4.—Plores axillares solitarii, et terminales 
sub confer ti. 

81. A. MICBOFHYLLA, EMI. in LhincBa, xxviii. p, 673 (1856); 
Bolirl), in Linmdsa^ xxxvii. (1871-72) p. 270 (sgn. A. serpens, 
var, andicola). 

Glabra. Canles breves ascendenti-erecti, non deuse csespitosi. 
Polia minima oblonga obtusa pariim remota. Sepala ovata 
obtusa. Petala alba, caljcem superantia. Semina lenticulari- 
reuifornna. 

Eednced by Eolirbach to A. serpens var. andicola^ —“forma 
folds minutis, floribus eonfertis.” Allied rather to the next 
species, from which it is at once distinguished by the obtuse and 
more distant pairs of leaves. Philippi’s brief description scarcely 
serves to distinguish the plant. 

Kah. Chile: in the Andes of prov. of Coquimbo. 

82. A. PALTJSTEis, Nawd. in Q. Gay,, EL OJiilena,, i. p. 271 
(1845) ; Bohrh. in Linncea, xxxvii. p. 257 (1871-72). 

patagonica, EMI. (sp.) in Linnma,, xxnii. p. 671 (1856) ; 
Eeiclie Joliow,, EL de Qliile,, p. 192 (1896). 

SxTN. A. fastigiata, Phil, iu Linnasa, xxviii. p. 673 (1853). 

Though included in the flora of Chile mentioned above, this 
variety is found at the lake of JSiahuelhuapi in the Argentine 
Eepublic, on the other side of the Andes. The specific type in 
Chile always occurs on the borders of lakes. Var. 0 seems to 
be more widely distributed than the type; and the limits given 
below all refer to localities in which var. 0 occurs. In Chile 
this variety has been recorded nnder the name of A. fastigiata^ 
Phil. 

Geogr. limits. — Ef, Chile : district of Linares, 

B. ^ E. Argentina; Lake Nahnelhnapi. 

W. Chile : lake of Llanquihue in prov. of Valdivia, 
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Siihsecfio 5.—Mores loiige pedicellati, in cyinas paucifloras 

dispositi. 

83« A. Stuebelii, Hm^on, FL Stueiel, in FoL JaJirl. 
xsi 1895, p. 307. 

Q-lauca, Caules permnlti adscendenti-erecti snbsimplices vel 
basi ramosi, piiis reversis breTibns minutis superne densius snb- 
birtello-puberuli, 10 centim. Polia lineari-lanceokta, acuta vel 
snbacuminata, utrinque pnberula (piiis brevissimis sparsis), ad 
marginem versus et subtiis nervo mediano prominente scabrida 
(piiis reversis). Pedicelli longi erecti scabrido-puberuli. Sepala 
ovata; exteriora acuminata anguste membranaceo-marginata 
scabrida basi ciiiata dorso carinata, interiora obtusa breviter 
mucronata late membranaceo-marginata. Petala alba ovato- 
oblonga leviter emarginata. Ovarium ovatum. 

Biah, Bolivia. 

84. A. sxxosA, A. Gray^ Fh Wright, ii. p. 18 (1853), ex 
Smiths, Contrih, v.; Fohinson^ in Froo. Amer. Acad. xxix. p. 293 
(1894). 

Tiridis, leviter puberula. Caules 5-50 centim., simplices vel 
utplurimum a basi ramosi permnlti decnmbentes dein erecti. 
Polia oblongo-lanceolata uninervia subglabra, obtusa vel apicu- 
lata, subsessilia vel in petiolum brevem contracta. Sepala ovato- 
oblonga acuta glabra membranaceo-marginata, nervo valido. 
Petala ealycein fequantia. Semina lenticularia. 

/3. eiuerascens, Folinson, in Froc. Amer. Acad, xxix. p. 293. 
Eigidior cinerascens. Folia pungentia. {Rerl. Columlia Coll) 

Rah. Huacbuca Mtns., in Arizona (J*. G. Lemmon). 

This is a species of wide range, occurring alike in rocky 
snbalpine regions and much lower upon sandy banks, accordingly 
varying much in height and diffuseness of branching. Tbe 
character of tbe seeds is not given in the original description, hut 
in the specimens in Herb. Hew, they are lenticular, smooth and 
shining : I have no hesitation therefore in placing the plant in 
this subgenus. Mr. B. L. Eobinson says that it shows transi¬ 
tion to typical forms of A. lanuginosa; but its diagnostic 
characters do not warrant its reduction to that polymorphous 
species, 

Geogr. limits. — R. United States: Colorado. 

S. ^ W. Mexico: Lower California. 

F. United States : Guadeloupe Mtns. in Texas. 
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85. A. SPATHULATA, Besf, M. Atlantica^ i. p. 158 (1798) j 
Willh. ^ Lange^ Brodr. FL JEEis^p. iii. p. 619. 

Be Candolle says that in tlie authentic specimens he examined 
(Prodr. i. p. 413) the capsule had only five valves after dehis¬ 
cence ; but J. G-ay, who examined similar authentic specimens, 
traverses this statement. "What is certain is that in Schiiiiper's 
authentic specimens from the locus elassieus, the capsule is deeply 
fi-valved, and there are remains of three styles distinct at the 
base. Boissier’s Spanish specimens are those which seem to 
most nearly agree with the type-specimens, labelled Btellaria 
Aren aria, in Linnaeus’s own herbarium. 

Geogr, limits, — JST, Andalusia: environs of Seville. 

S, Mekinez, in Marocco. JS. Constantine, in Algeria. 

W, Puerto de Sta. Maria, on the bay of Cadiz, 

Syn. a. ce?'astmdes, Poir. Voy. Barb. ii. p. 166 (1789) ? 

A. liupanica, Spreng. Syst. Veg. ii. p. 396. 

Cerastiiim arenarioideSj Orantz, Instit. ii. p. 402 (1766). 

Biibsectio 6.—Plores ad ramorum apieem conglomerati sessiles, 
vel dichasiiim valde compositum formantes. 

a, Polia ovata obtusa. Sepala obtusa. 

86. A. Mandoniana, Wedd, in Ann, Sci. Nat, Ser. V. i. 1864, 
p. 294 ; Jacks. Ind, Keio, i. p. 180. 

Bense pulvinato-csespitosa. Caudicis rami lignosi plus minus 
abbreviati. Polia fere navicularia, supra glabra, subtus villosa, 
margine ciliata. Plores 3-5-conglomerati, foliis supremis iuvolu- 
crati. Sepala ovata, margine villosa. Petala nulla. 

I know of no other reference to this plant than that given 
above. Tbe short description is scarcely more than sufficient to 
determine its position in the genus, and the damaged specimens 
are too fragmentary to add mnch more. 

SaE, Bolivia {Mandon, no. 961). 

I). Polia angusta acuminata. Sepala acuta. 

87. A. Peyeitschii, Bohrh, in Limma^ xxxvii. p. 264 (1871- 
72) ; Jacks, Ind, Kew, i. p. 180. 

Caules laxi erecti quadraugulares, paullum bre^dter ramosi, 
pills crispulis reversis, prsesertim ad binos angulos, scabridi, 
Polia lineari-lanceolata, margine dorsoque ciliata. Plores ad 
caulis apieem dichasium valde compositum formantes, bifurca- 

2g 2 
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tioiiiim raiiiis diffusis, altemis fere semper abbreviatis, loiige 
pedicellati, pedicellis eapillaribus dense piibesccntibus: bractea^ 
paryfe folia fequantes. Sepala orato-lanceolata, dorso caidnata, 
Carina riridi dense pilosa, ceteruin membranaeea ac glabrescentia* 
Petala alba oblonga acuta, calyce trieiite breYiora. 

Syn, a. diffusa^, Elliott, affinis, fortassis species nova, ap. Peyritscli, 
in Linnsea, xxx. p, 58. 

Species A. megdantlcB atqiie A. ple%Tmiih(B valde afEiiis, 
tamen inflorescentia distinctissima prime aspeetu diversa est, 
Etiam ad speciem sequentem aecedit, qiiOB babitu, calycis striic- 
turn, petalis obtiisis et caiilis pubescentia distingui ])otest. 

The species is found in marsliy localities, under similar 
circumstances as A,padustris. 

Hal, Mexico : Seal del Monte and Cerro Ventoso, also at 
San Miguel near Toluca at 2770 metres. 

88. A. PoEPPiaiANA, Molirb» in Linnma^ xxxvii. p. 265 (1871- 
72); Jacks. Ind. Kew, i. p. 180. 

Caules bumifusi longe repentes quadrangulares, ramos pluri- 
mos breves dense foliosos steriles, paucos elongates minusque 
dense foliatos, apice floriferos, laxeque adscendenti-erectos, 5-20 
centim., edentes, seque ac ramuli pilis brevibiis simplicibus stella- 
tisque intermixtis birtulo-pubescentes. Folia lineariavel anguste 
lineari-lanceolata, basin versus subattenuata, plus minus dense, 
prsesertim ad marginem nervumque mediauum, puberula; in 
raraiilis steriiibus subimbricata. Flores ad rauiulorum apicera 
diebasium plus minus compositum laxum foriuantes, longe pedi- 
cellati, pedicellis puberiilis: bracteae parvee lineari-setacese mu- 
croniilat®. Sepala oblonga anguste membraoaceo-marginata, 
exteriora omnino puberula, interiora nervo inediaoo leviter 
birsuto excepfco glabrescentia. Petala alba oblonga obfcusa, 
calyce sublongiora. 

Species non minus quam prior A. megulanthm est; 

differfc autem babitu, prsesertim ramis illis dense foliatis steriiibus 
ac florum dispositione, caulis pubescentia, demiim calycis structura. 

Sab. Cassapi, in the Peruvian Andes. 

Beciio iv. POEPHYEiJifTIIE^. 

89. A. PURPUEASCEiTS, Bam. ap. JDG. FI. Frang. iv. p. 785 
(1805); Willh. ^ Fange., Frodr. FL Misp. iii, p. 628. 

Be Candolle’s figure is sometimes cited as the earliest piibli- 
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cation of tliis species; but as Alpbouse de Candolle points out, 
voL iv. of the ^ FI. Frangaise’ was published in 1805, not in 1815 
as printed in many copies. F. B. Webb (Iter. Flispan. p. 62) 
claims to have found this species on Sierra Nevada in Aiidiiiusia, 
—in stagnis elatis prope verticein.” But, as Prof. Willkomm 
asserts, since neither Boissier nor any other botanist who has 
explored and examined the vegetation of this mountain chain has 
ever found there this Pyrenean plant, it is extremely probable 
that P. B. Webb incorrectly identified his specimens. But for 
the smooth seeds, it could be referred to Qerastium. 

Hah. The Pyrenees (French and Spanish sides) and in the 
Cantabrian Mountains. 

IconogT.—DO. Ic. Plant, rar. Gall. 45 (ISOS); Bot. Hag. 
t. 5836. 

Syn. a. cerastioides^ Pars. Syn. Plant, i. p. 502. 

Cvrastium purpumseens (pion Adams), Foiizl, Verhreit. Alsin, 
t. ad p. 56. 

C. Maniondi^ Fenzl, ex Benth. & Hook. f. Gen. Plant, i. p. 149. 

Bufourea puvpitmscensj Gren. in Act. Soc. Linii. Bord. 1837, 
p. 25. 


Sectio v. Eeemogone.e. 

Buhsectio 1.—AxilliB foliorum non fasciculifers&. 

A. Flores siibsessiies, in cymis capitato-aggregatis vel 
glomerato-fasciculatis. 

90. A, CEPHALOTES, Biel. Bl. Taur, Cam. i. p. 346 (1808), et 
iii. p. 309 ; Ledeh. M. Bossica^ i. p. 361. 

Caudex polycephalus crassus, caules erectos edens. Folia 
turionum prselonga curvata, margine ciliis asperis scaberriina; 
folia caulium duplo latiora breviora, superiora rigida adpressa, 
OcLirea brevis. Fiores in thyrsuiu compactuin turbinatiim vel 
hemisphtericum eonferti; bractete latm subiilatm rigidm elongate* 
Sepala ovata aciindnata obtusa cariuata. Petala e basi siiblafciore 
rotaiidata oblonga obtusa, calycem subsuperantia vel eiim 
icquantia. 

Described from Eelimann’s specimens in Herb. Kew. 

Geogr. area* —8. liussia. 

M. South part of the prov. of Podolia. 

B. Prov. of Kherson, near Odessa. 

W. Prov. of Bessarabia. 
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ProT, of Xberson (fielimann^ Essicc, It. Clierson, 
no. 27). 

Stn. Bremogone cepJmlotes, Eenzl, Verbreit. Alsin. t. ad p. 46. 

91, A. cois^Q-ESTA, Fult, ex Torr. ^ FI. F. Amer. i. 

p. l78 (1838); Bohimon^ in Proc. Amer. Acad. xxix. p. 295 
(1894). 

ETuttall in bis MS. description says, “a remarkable species, 
resembling in habit JDiantlmsgyroliferA 

/3, siiffrutescens, Bobinson in Proc, Amer. Acad, xxix. p. 295. 

Gandexs»pins lignosns erassus. Capitula iimbellatim spliserica; 
floribns paulliim minoribus. 

Syn. Brewerina safrutescens, A. Gray, in Proc. Amer. Acad. viii. 
p. 620 (1872). 

A form too well marked in its foliage, ligneous caudex, and 
allium-like inflorescence to be united with the typical A. congesta. 
The capitellate stigmata are not of generic importance. 

y. subcongesta, Wats. Bot. Calif, i. p. 69; Rohinson, in 
Proc, Amer. Acad. xxix. p. 295. 

Caudex plus minus lignosus. Caules glabri yel puiyerulento- 
pubescentes, ssepius geniculati nodis yalde tumescentibus, Plores 
minus congest!, in cjmas dichotomas conferti. Sepala ovata 
acuminata. 

Syx, a. Fendlerd yar. sabcongesta, S. Wats. Bot. King* Exped. p. 40. 

A. Fendleri ?ar. glabrescensj S. Wats. 1. c. p. 40. 

B. Kingii, Jones (sp.) in Proc, Calif. Acad. Sci ser. 2, y. p. 627; 
Crag ^ Bobinson^ Syn. PL N. Amer, i. p. 241 (1897). 

Plores in cymas dichotomas conferti, petalis emarginatia. 
Planta siipeme glanduloso-pubescens. 

ITab. Humboldt Mtns. in N. Neyada, and S. Utah. 

Geogr, area. —W. Canada and W. United States. 

F. Canada : Cypress Hills in prov. of Assiniboia. 

8. Arizona. W. Colorada. 

E. Eocky Mountains of California. 

Iconogr.— 8. Wats. Bot. King Peeped, p. 39, t. 6. figs. 1-3 
(Sfellaria Kingii). 

92. A. PiiANKLOTi, Pougl. ex Kooh. M. Bor.-Amer. i. p. 101, 
t. 35 (1833) ; Bobinson^ in Proc. Amer. Acad. xxix. p. 297 
(1894). 

Specimens collected by Douglas at source of the Missouri may 
well hare been the next species. 

Mab. N,W. United States ; Oregon and Washington. 
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93. A. Hookeri, WM, in Torr. 4' 0-ray^ M. N.Amer, i. p, 178 
(1838) I Mohinsoii in Froe, Amer. Acad, xsis. p. 297 (1894). 

This species, with much the habit of the preeediugj di€ers in its 
much denser caudex and constantly pubescent stem. The stem 
is terete eren in a dried state, while the stems o£ A. Ftmihlinii 
in drying become farrowed and angulate, as though slightly 
fleshy. The slightly exserted petals are also characteristic. It 
can scarcely be considered a variety of the preceding. 

Hob, United States; Colorado, Wyoming, Nebraska, and 
Montana. 

94. A. POLTCI^EMIPOLIA, Boiss, Biagn, FI, Or, nod^ Ser. 1. 
i. p. 48 (1842) j FI. Orient, i. p. 692. 

Grlauca. Folia turioiium brevia stricta setacea mucronata. Capi- 
tiiliim pauciflorum (floribus 3-6), bracteis involiicratum ; bractese 
lineari-lanceolatse acuminatae viridi-carinatse. Sepala oblongo- 
laoceolata acuta late membranaceo-marginata carinata, nervo ad 
apicetn usque producto. Petala alba oblongo-linearia, basi \ix 
attenuata, calyce sublongiora. 

The bracts do not seem to be “ abbreviatae,” as in Boissier’s 
description. But the description may be based on Aucher-Eloy’s 
specimens numbered 4255, in which the heads of flowers are very 
much crushed and mutilated, and in which it is not possible to 
ascertain the length of the bracts. Siiitenis’s specimens, deter¬ 
mined by Prof. C, Haussknecht, show the structure of the 
fascicles of flowers very clearly, and from these specimens the 
description has been revised. 

Geogr, limits. —A. ^ W. Turkish Armenia*. Keisetvikale, 
near Griimuchkhane, in prov. of Trebizond {8inte7us.^ 
It. Orientate, 1891, no 6111). 

8. 4 U. N. Persia: Mt. Uemawend, in the Elburz Moun¬ 
tains, 

B. Flores pedicellati, in cymas simplices ant compositas iuterdum 
depauperatas vel per thyrsum bracbiatum panicul®- vel 
corymbiformem dispositi, pedicellis caiyci sequilongis vel 
longioribus sufEulti. 

a, Petala sepalis breviora. 

95. A. PTOOEijrs, Cletn. in Lag, Gen. et Spec, Mbv, p. 15, no, 
199 (1816) ; Willk, Lange, Frodr. FI, Hisp. iii. p. 625, 
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This very distinct and remarkable species is limited in Europe 
to the range of the Sierra Nevada, and forms broad hemispherical 
bristly tufts from 50 to 20 ceutim. high, growing on the alpine 
slopes and also above the snow-line at 1750 to 2700 metres. As 
J. G-ay points out, in plants raised from seed in the Paris Botanic 
G-arden, the whole plant is glaucous, and not as one sees it in 
BoissiePs otherwise well-coloured plate. It was only a consider¬ 
able time afterwards that glabrous specimens referable to this 
species were found in S. Maroceo, by Mr. E. Cosson and Mr. 
John Ball. In all the specimens I examined the seeds appeared 
to be quite smooth, and free from elevated tubercles, neither bad 
they the rough surface mentioned in Willkomm’s description. 
This was also certainly the case in the Maroceo specimens. 

/S. glabrescens, Ball, in Joum. Bot, 1873, p. 301. 

Bii^ert a typo Hispanico, sepalis glabris, nervo mediaiio basin 
versus ciliato, caiilibns glabris, foliis ad basin membranaceam 
connatis ciliatis, antheris fusco-griseis nec rubentibus. 

Geo^r* limits. — N. ^ BJ, Andalusia : southern slopes of Sierra 
Nevada. 

W. Mt. Ouensa, to the south of the city of Maroceo, a 
spur of the Great Atlas, var. (3 ( Cosson, 1873). 

S, Tacherat, on the Anti-Atlas, still further south, var. 0 
(Ball). 

Sw. Bremogone^mngens, EenzI, Verhreit. Aisin. t. ad pp. 57 et 50. 

Petala calycem mquantia, vel sjepius eo longiora. 

96. A. Holostea, Biel. FI, Taur. Gauc. i. p. 345 (1808); 
Bedel. FI. Bossica, i. p. 364. 

Ln,sus 1 :—cyma piiberula (forma normalis). 

Zmus 2cyma glaberrima (spec, in WilU. herb. no. 8751). 

Geo^r. limits. — N. Cis-Caucasia; prov. of Terek, along the 
river Terek between Baita and Larsk. 

8. Turkish Armenia: Bayazid. 

W. Cis-Caucasia: prov. of Terek, Mt. Kazbek in the 
Central Caucasus, 14 miles from the northern limit, 
at 2750 metres (C. A. Meyer). 

F. Cis-Caucasia: prov. of Daghestan. 

Sot. Bremogone Salosiea, Rupr. El. Gaucasi, p, 217, 
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97. A. LTCHKIBEA, Bieb, M. Taur. Cauc, i. p. 847 (ISOS), et 
iii. p. 309 i Ledeh, JFL Bossica, i. p. 866. 

Admissa a Ledebour species subdiibia et probabiliter varietas 
stenopetak yLformosce, IFiscb., postea conjuncta est a b. E. Eegel 
cum A. capillari^ Poir.; sed bsec planta in cjnije pliiriflorso pedi- 
cellis eiougatis, petaiis elliptieis basi vk atteiiuatis, et imprimis 
giandulis 5 breyibus truncatis staminiferis est certe distiiicta. 

Tiie specimens in Herb. Hew. are from the source of the 
E. Argun (1881). 

Geo^r. range, —iT. Trans-Caucasia: prov. of Tiflis, at the source 
of the E. Argun. 

B, Trans-Caucasia: proy. of Tiflis, Azunta in the Cauca¬ 
sus, at 3350 metres {Rupreclit,, EL Caucasi, p. 219). 

8, IF. Turkish Armenia : Mt. Ararat. 

Syx. a. setacea (non ThnilL), Eisch. er Ser. in DC. Prudr. i. p. 402. 

Bremogone lychnidea, Eiipr. El. Caucasi, p. 219. 

98. K. ACTJTiSEPALA, JAausslc. ined, in exs., Slnie 72 is, It, 
Orientale, 1890, no. 2764. 

22 centiLU. Omnino glabra, glaucescens. Eolia tiirionum 
lineari-setaeea cuspiclato-acuminata incrassato-marginata, caulina 
inagis pungentia. Elores in cymas comjpositas miiltifloras 
dispositi, 8epala late membranaceo-marginata, 2 interiora ovata 
acuminata, 2 exteriora lanceolata ionge attenuato-acuminata, 
intermedium knceolato-ovatum Ionge attenuato-acuminatum. 
Petala eliiptico-oblonga, apice subcucullata, caljcem duplo 
siiperantia. 

Hah. Turkish Armenia: on hare hills near Salachlii in the 
district of Egin, prov. of Diarbekir. 

99. A. SzowiTzii, Boiss. Fl. Orient, i. p. 695 (1867); Jades. 
Ind. Beto. i. p. ISl, 

23 centiin. Glabra. Caudieuli prostrati. Gaules debiles, basi 
foliorum denudati. Eolia stricta setacea seabrida. Cyma 1-4- 
flora; flores alares supra medium pedieeilis braceati, bracteis 
scariosis incuryis linearibus acuminatis. Sepala pallida, obloiigo- 
lanceolata acuminata anguste seariosa. Petala oblonga, caljce 
sublongiora. 

Ab A. Holostea differt, caudiculis prostratis, caulibus adscen- 
dentibus basi denudatis, sepaiis 6 mm. longis anguste scariosis. 
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Boissier’s description is very sliort. The above has been drawn 
up from authentic specimens ex Herb. Hort. Petropolit., labelled 
Armenia/^ but without precise locality. 

Hah. Persian Armenia: Hilman, near Lake Urumiah. 

100. A. COMBAOTA, Goville., in Ptog. Biol. Soe. Wash. vii. 
p. 67; Eohinson, in Proc. Amer. Acad. xxix. p. 295 (1894). 

Grlaiica, Caules graciles circiter 3 centim., fere foliorum 
deniidati. Folia tnrioniim glandulosa ciliata. Sepala ovato- 
laiiceolata acuminata. Petala calycem excedentia. 

Hah. California : mountains of Tulare Co. (1891). 

leonogr .—Ooville in Contrih. IT. 8. Herh. iv. p. 70, t. 5. 

101. A. iSAiTHiCA, Boiss. Bl. Orienf. i. p. 695 (1867) : Jacks. 
Ind. Keio. i. p. 179. 

Basi suftrutescens. Caules basi foliorum denudati. Folia 
turionum stricta lineari-filiformia margine scabrida, caulina 
muitum iongiora. Flores in thyrsum brevem pauciliorum sub- 
corymbosum dispositi. Sepala carinata oblonga obtusa late 
viridia, anguste hyalino-margioata, apice nigrieantia. Petala 
obovatc-oblonga inferne attenuata, ealyce duplo Iongiora. 

Primiim Eoissier earn habuit pro forma A. p'aminifolice, a 
qua longe difcrt caulibus basi nudis, sepalorum et petaloruin 
forma, et insigniter glandulis nullis. 

Hah. Cilicia: alpine pastures of Mt. G-bei-dagh, in the Taurus 
range, 

102. A. cucuBALoiDES, Smith, Blant. le. Lied. i. p. 17, t. 17 
(1789); Boiss. FI. Orient, i. p. 695. 

a. glabra, Ledeh. FI. Bossica, i. p. 365 (Willd. herb. no. 8744). 

Cyma et sepala glaberrima. 

jS. viseida, Ledeh. FI. Bossicq, i. p. 365. 

Cyma et sepala viscido-puberula. 

Geogr. limits. — N. Turkish Armenia : between Gumuchkhane 
and Baiburt, in prov. of Trebizond. 

S. ^ W. Mt. Ilassan-dagh, in prov. of Eararaania 
(Whiitall, exsicc. 1893, no. 153). 

E. Eussian Armenia, near Brivan. 

Mr, Edward VhittalFs specimens are interesting, as they con- 
siderably extend the range of the species, 

leonogr,— Smith, h €. 
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Syn, Ere^nogone cucuhahideSj Holien. in Bull. Soc. Nat. Mosc. 1838^ 
p. 401. 

Arenarm gypsophiloides (non Linn.), Stev. ex Ledeb. FL Boss. i. 
p. 365.' 

103. A. JiTKOEA, Biel. FL Taiir. Cauc. iii. p. 309 (1819) 5 
Ledeh. FL Bossica, i. p. 366. 

a. typiea, Begel^ Bl. Baddeance^ in Bull. 80c. Nat. Mosc. 1862, 
pt. 1 , p. 364. 

Cyma et sepala glanduloso-pubescentia. 

| 6 . glabra, Begel, Bl. Btaddeance., 1. e. p. 365. 

Cyma et sepala glaberrinna. 

Geogr. limits. — N. Along tlie B. Argiin, near NertseMnsl?, in 
the Siberian province of Trans-Baikalia {Bm^czaninoio.^ 
ex Ledeb. FL Eossica, i. p. 366). 

E. Mancburia {Maxhnowicz^ PL Mongol.). 

W. Between the Yablonoi Mountains and Lake Baikal 
{Fieri. Kew. ex Herl. Jiort. Betropolit.). 

S. China: Wei-chang near the source of the E. Ting- 
ho-Chuang~ho, in the prov. of Chihli {Palihm, in Act. 
Hort. PetropoL 1895, p. 111). 

Syn. a. daJiurica^ Fisch. ex Cand. Prodr. i. p. 402. 

Eremogonejunceay Fenzl, Verbreit. Alsin. p. 37. 

1C4. A. SAXATiLis, Linn. Sp. Plant, p. 423 (1753), excL omnia 
syn. [in ed. 2, septem]; BQ. Brodr. i. p. 405. 

G-labra. Candices ramosi radicantes. Folia turionum lineari- 
setacea, recta vel heteromallo-curvata, margine scaberrima; 
caulina media filiformia; floralia lineari-subulata ionge acumi¬ 
nata. Ochrea elongata ssepeque fissa. Cynije term© breves, 
contracts© nec patuls©; floribus in thyrsum pauciflorum pani- 
culseformem dispositis. Calyx ellipsoideus; sepala chartaceo- 
scariosa nitida, prseter nervum dorsalem viridem, in mucroneni 
herbaceum baud exeiirrentem flavescenti-albida, plana ecarinata 
late hyalino-marginata, apice rotundato-obtusa, omnia asqualia, 
ovalia vel s^pius late ovata. Petala alba obovata vel obovato- 
oblonga rotundata, calyce vix duplo longiora. Oapsula oblongo- 
ovata. 

As great confusion has unnecessarily arisen between specimens 
of this species and others referable to .A. longifoUa d,jidiA.granii-> 
nifolia, the above is to a great extent transcribed from J. Gay’s 
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MS. doseription of the Linnean specimen. LinuDeiis’s brief 
dcscriptio!! (Sp. Plant, ed. II.) is:—‘‘ Arenaria foliis subulatisy 
cauiibus panicnlatis, ealycuin foliolis ovatis obtusis”; wliieli is 
not particularly characteristic. In ' Mantissa Plaiitarimi ’ be 
cites as a synonym “ Alsiue arenaria: foliis subulatis, iiiferioribus 
longissiinis,” from G-melin, FL Sihlr, xv. p. 157, t. 63. £ 2 ; and 
this figiiTe exactly represents the specimen in the Linnean her¬ 
barium. Penzl then is wrong in separating the two plants, of 
which he refers one (the Linnean specimen) to A, lonpfolia 
(‘‘fide specirninis cum Liuneano comparati”), and refers the 
other (G-melin’s figure) to A. gramimfoUa{ —Penzl, in Ledeb. PI. 
Eossica, i. pp. 362, 363). The two plants are identical, and, 
judging from the Linnean specimen, they could neither of them 
belong to A. Io7zgifoUa, Bieb. In this specimen the sepals are 
quite plane and in no way carinate. In this respect, as in many 
other characters (few-fiowered cymes, very obtuse sepals, oboval 
petals somewhat exceeding the calyx), it nearly agrees with 
A. grcmiinifoUa, though it cannot well be reduced to it. But it 
differs from the latter in its three contracted cymes with 
shortened pedicels, which gives it a different aspect, and also in 
its evidently smaller flowers. The arrangement and aspect of 
the flowers is almost exactly that of Stellaria Kolostea. Linnmus 
gives as the geographical range, Germany, Switzerland, Prance, 
and Siberia. But though the last is correct, the distribution of 
true A, saivatilk in Europe includes Croatia, Transylvania, 
Eoimiania, and Central and Southern Eussia; and in other 
countries the somewhat similar specimens should be referred to 
A* graminifolia. 

As Gay himself suggests, the proper authority as w’'ell as type 
for this species is the actual specimen in the Linnean Herbarium. 
In the second edition of ‘ Sp. Plantaimm' seven synouyms are 
given. In Gay’s MSS. in the Hew Herbarium they are all 
referred to other species: taking them in the order in which 
they are given they may be disposed of as follows :~(1) Alsine 
setacea, Mert. et Koch; (2) Alsine mucronata^ Linn.; (3) Alsine 
verm, Wahlenb., though Linnseus in ‘Mant. Plant.’ p. 72 
transferred this synonym to Arenaria verna ; (4) Taillaiit’s 
specimen is Alsine setacea, and Haller’s specimen is Alsine verna ; 
(5) AlsinemucTonataI (6) Alsine verna', (7) possibly Alsine temd- 
foUa, Crantz, but uncertain. 
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Other synonyms usually referred to A, graminifolia^ Sclirad., 
should thus be referred to A, saxatilis :— A. stejiojAiglla^ Ledeb.y 
Ind. liort. Dorjmt, 1823, et Altaica, ii. p. 165 ; A. longifolia 
(non Bieb.), DC. Proclr. i. p. 402 (the reverse is cited in ‘ Index 
Kewensis ’); A, procera^ Spreng. Hist. Eei Herb. ii. p. 268 
(1808), et Hornem. Hort. Hafn. p. 424 (1813); A^ graminifolia^ 
var. a. parvijhra^ Ledeb. Bl. Eossica, i. p. 363; A, otitoidesj 
Adams ea: Cand. Prodr.; and finally Erejiiogone longifolia, EenzL 

Geogr. limits. —A. Siberia ; E. Irtyscb, E. Lake Baikal. 

8 . Transylvanian Alps. TP. Croatia. 

Icoiiogr.—Jc. Taimnn. xiv. t. 73. f. 3; Beiclil. Ic, FI. Germ. 
Sell). 4934 (Pettera graininifolia). 

105. A. LONGIFOLIA, Biel. FI. Taitr. Qaitc. i. p. 345, iii. p. 308 
(1808); Leclel. FI. Bossica, i. p. 362 (exel. var. /3). 

The type-specimens of this plant are iu Wiild. herb. no. 8752 
(fob 4, 5). 

Sal. South and Central Eussia, and South and ‘Western 
Siberia. 

Iconogr.— Ledeb. Ic. FI. FL Bossie. 403. 

106. A. ACXJLEATA, S. WaU. JBof. King^s Exjped.-p. 40 (1871); 
Bohinson, in Froc. Amer. Acad. xxix. p. 294 (1894). 

Glabra, glauca, 15 centim. Bolia snbnlata rigida aculeata 
Cymae pauciflorse. Sepala late ovata acuta. Petala elliptico- 
lauceolata, emargiiiata vel eroso-dentata, l|~2-plo calyce loogioi'a. 

A plant distinguishable from those allied to it by the character 
of the margin of the petals. The sepals are variable, and become 
more acute in tbe southern form, which is more difficult to dis¬ 
tinguish from those varieties of A. congesta which have an open 
inflorescence. 

Geogr. area. ~W. United States, from Oregon to Arizona. 

Subsectio 2 . 

Apud multa folia, axilhe fasciculos folioruin adentes, 

107. A. DDEXPIDEA, JBoiss. JDiagn. FI. Or. nov. Ser. I. i. p. 49 
(1842); FL Orient, i. p. 696. 

Mab. ProT. of Marasch, between the Eastern Taurus and 
the E, Euphrates; occurs up to 2700 metres on rocky places. 
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108. A. Ledeboxjbiaka, Fenzl, in Bussegg, Beise^ ii. p. 931 
(1841-42); Boiss, FL Orient, i. p. 696. 

| 8 . glutinosa, Boiss, (sp.) in Ann, So, JSFat, 1854, p. 247, t. 2; 
et FI. Orient, i. p. 697. 

Eami superne glutinosi, 

7 . parviflora, Boiss. FI. Orient, i. p. 697. 

Cymamagis effiisa. Pedicelli calyce4-7“plo longiores. Calyx 
minor, sepalis magis acutis. 

Geogr. limits. — N. ^ E. Eussian Armenia. 

8 , Mt. Taurus, in Cilicia. 

W. Angora, in prov. of Anatolia. 

Icoiiogr.— Boiss. in Ann. Sc. Nat. 1854, p. 247, t. 2; et in 
Tchihat. Asie Min. Bof. iii. 1.14 (1862) (var. /3). 

Syn. a. tricJiot 07 na (non Eoyle), Boiss. Diagn. PL Or. nov. Ser. II. 

V, p. 60 (yar. y). 

109. A. ACEEOSA, Boiss. ^ Meldr. ewsicc. 1847, et Boiss. Diagn. 
FI. Or. nov. Ser. I. viii. p. 103 (1849); FI. Orient, i. p. 697. 

Candices prostrati. Eami pumili breyes glabri. Polia ramo- 
ram sterilimn stricta penicilliformia, ramornm floriferorum re- 
mota, omnia brevia rigida triquetra setaceo-subulata aristata 
margine scabra, yiridia yel basi rubella. Cym^ confertim et 
corymbose S-O-florsej floribus in pedicellis glutinosis suffultis. 
Calyx ovatnsi sepala ralde glutinoso-hirsuta oblonga setaceo- 
acuminata snbacerosa late scarioso-marginata, dorso convexo- 
caxinata. Petala oblonga obtusa, calyce § parte longiora. 

Facies et folia prjBcedentis, diflert cynia simplici, pedicellis 
brevibus, sepalis acerosis, flore duplo majore. 

15. glabra, Boiss. FI. Orient, i. p. 697. 

Calyx et pedicelli glabri. Pedicelli alares ad medium bracteati, 
pedicelius dicbotomialis basi bracteatus (ut in typo). 

Geogr. limits. — N. ^ E. Kbarput, in prov. of Diarbekir {Sin- 
tenis^ It. Orientale, 1889, no. 538). 

8 . Mt. Ak-dagb, in S. Anatolia. 

W. Mt. Bereket-dagb, in Anatolia. 

In fixing tbe limits of these Oriental species, one has to re¬ 
member that there are five mountains in Asia Minor which bear 
the name of Ak-dagh—one in prov. of Erzeroum, one in prov. of 
Van, one in prov. of Karamania, and two in prov. of Anatolia 
(one near Kiutayeh and the other above Elroalu). Specimens 
were first collected between Konieh and the lake of Bey-sheyr, 
in the prov. of Earamania (1845). 



OP THE GE]S'US AREKAHIA. 


401 


110 . A. Lesseetiana, Fenzl, in Bus$egg, Beise^ ii. p. 932 
(1841-42) ; Boiss. FL Orient, i. p. 697. 

/3. minor, Boiss, FL Orient, i. p. 698. 

Folia 10-13 mm. longa; scapi ceniim. a basi ssepe dicbo- 
tomi vel uniflori. 

Geogr, range, Persia (up to 3850 metres). 

Si'n. A.gersicaj Boiss. Diagn. PL Or. nov. Ser. I. i. p, 49. (Tins 
plant was described a few months after Fenzl’s species.) 
Alsine pungens^ Stapf, Bot. Polak. Exped. 1882. 

111. A. TETEASTiGHA, Boiss. Blagu, BL Or. nov. Ser. 1. i. 
p. 50 (1842); FL Orient, i. p. 698. 

Geogr. range. Persia. 


Subgenns II. EREMOaONEASTEUMe 
Sectio i. 

Calyx basi baud indurascens. Fiores solitarii, raro cymosi. 

112. A. BoiJEGiEi, Hemsl. Diagn. PI. JSLov. ii. p. 21 (1879) , 
Biol. Centr.-Amer.^ Bot. i. p. 70. 

Parcissime pilosula. Eami 7-30 centim., debiles procumbentes 
angiilati. Folia parra distantia lineari-oblonga sessilia basique 
subamplexieaiilia, obtusa vel subacuta, margine ciliolata. Flores 
solitarii axillares pedicellati albi. Sepala glabra ovato-oblonga 
vel fere elliptica, margine diapbano-scariosa. Petala oblonga, 
sepalis duplo longiora. Disci glandulse anrautiacss. Ovarium 
globosiim. Semina reniformia cionamomea nitida punctuiata. 

Sal. Mexico. 

113. A. PESTTJCOIDES, Beiitli. in Bogle, lUustr. Bot. Himal. 
p. 81, t. 21. f. 3 (1839) ; JBLooh.f. FI, Brit, Ind. i. p. 236 (1874). 

Geogr. range. —"West alpine Himalaya. 

N. Kimawar in Kashmir, E. E. Karnali in W. Tibet. 

B. Pindasi in Kumaon. IF. Labui, in tbe Punjanb. 

leoaogr.— Boyle, 1. c.; Xlotzsek in Bot. Ergeh. Waldem. 
Beise, p. 142, t. 27 (A. Grulielmi-Waldeniarii). 

Syn. a. Fahoneri, Edgew. (no. 257 in Herb. E. Ind. Co.). 

A, muralis, Edgew. ex J. F. Watson, PL Kumaon (1874), 

A, pungens (non Clem.), Jacquem. (no. 894 in Herb. Paris.). 

A, Boy lei, Bentb. (in Herb. Kew.), et Garcke ex Kiotzscb. 
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114. A, MONTicoBii, Edgeio, in Soolc.f. FL Brit> Bid. i. p. 238 
(1874); Bachs. Ini. Keio. i. p. 180. 

(xkbra, dense cjBSpitosa onmiiio squarrosa, basi ligiiosa. Eaini 
dense foliati. Eolia basi scarioso-vaginantia, rigida brevia 
pateiiti-recowa sub data, apice aciculata, margine iiicrassata 
ciliolata, nitida, norvo mediano yalde prominente floralia majiis- 
cnla lanceolato-subdata seariosa. Elores solitarii sesailes. Calyx 
basi truncatns; sepala ovato-lanceolata acuminata valde trinervia, 
tiltra neryos late seariosa. Petala late ovata, sepalis iongiora, basi 
breviter unguiculata, apice rotundata, alba. Capsula globosa. 

Eorms squarrose green patches, on wMcli the large white 
■flowers are conspicuous. 

Hdb. Tibetan region of Sihkim Himalaya, at 4800 metres ; 
but does not occur in British India. 

115. A. KANSTJENSIS, Mawim. in Bull. Acad. Pefersh, xxvi. 
p. 428 (1880) ; Mel. Biol. x. p. 579; Bl. Tangutica^ p. 86, t. 14 
(1889). 

Densissime pulvinata, glabra. Caudex lignosus, polycephaliis. 
Cauliculi 24 mm. simplices. Eolia subtriquetra puugentia, 
turionum basi latiora seariosa seabro-serrulata, ramiiloriim flori- 
ferorum ad apicem fere seariosa, supremis bractealibus decres- 
centibus. Pedicelli pilosi. Calyx basi rotunclatus, hand incras- 
satus; sepala laiieeolata obsolete subtrinervia late hyalino- 
marginata, acuta yel saepius acuminata, apice I'ecta. Petala 
oboYata, caljce oecultata. Ovarium globosum. 

Hinc A. monticolm persimilis, differt autem hmc foliis bractea¬ 
libus tantum 4 dilatatis, flora sessili, pedicello glabro, petalis ex 
ungue distincto ovatis sepala distiucte trinervia superantibus, 
ovario ovoideo neque globoso, flore paullo minore. 

Mob. China: proy. of Szetsdiuan {Boianin., 1885), above 
Tachien-lii on the confines of Tibet {A. JJ. Bratt, 1890). Tibet: 
Amdo in prov. of Taiigut, and prov. of Kansu {BrzeiuaUhi, 1872). 

IcoEOgr.— FI. Tangutica, 1. c. 

Bectio ii. 

Calyx basi induratus. Elores cymosi vel solitarii. 
Buhsectio 1 ,—Caules floriferi simplices, remote foliati; turiones 
ibliis angustis dense comati multum breviores. Elores 
cymosi, Petala ssepius sepalis Iongiora. 

116. A. SCABIOSA, Boiss. in Tchihat. Asia lEn. Bof. i. p. 234 
(1860); FI Orient, i. p. 692. 

Basi indurata, valde csespitosa, Gaudex crassus lignosus, 
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turioiies eaulesque floriferos edens. Caules 15 eentim„ Eolia 
brevia stricta setaceo-subtriquetra scabrida, basi membranaceo- 
dilatata, apice obHqiiiter mucroaata. Inflorescentia cymoso- 
corymbosa 6-15 florum ; cymis strictis glaudulosis, bracteis 
lanceolatis scariosis. Sepala lanceolata acuta, dorso couToxa, 
prater basin subvirentera omnino scarioso-alba. Petala oblongo- 
linearia basi subattenuata, calyce breviora. G-iandiil^ sub- 
spatbulatas. 

Hob, Turldsb Armenia: between Grumiicbkbane and KereMi 
in prov. of Trebizond. 

117. A. GRAiMiNBA, O. A. Meij. Yerz. Pfl. Cauc, p-220 (1831); 
Boiss, Bl. Orient. i. p. 692. 

Tlie leaves of the barren shoots are about 15 centim. long. 

Q-eogr, limits. — N. Eiissian Armenia: Mt. Kara-bagh 
no. 822, ex. Herb. hort. Petropolit.). 

£|’ JE. Tatuni, in prov. of Talyscli, at 1300 metres abov-e 
the Caspian Sea (1836). 

TF. Persian Armenia: Mt. Kara-dagh, in the district of 
Khoi. 

Syn, Eremogone gy'mninea, 0. A. Mey. ex Fisch. et Mey. Ind. Sem. 
hort. Petropol. i. p. 7. 

118. A. BTiEPHAROPHTLLA, Boiss- FL Orient i. p. 693 (1867) ; 
Jacks. Ind. Kew. i. p- 178. 

Caules 15 centim., dense foliosi, cum turionibus vaginis cari- 
natis ciliatis foliorum vetnstorum plus minus vestiti. Folia 
turionum brevia setacea flexuosa, margine serrulato-scabra vel 
ciliata incrassata albo-cartilaginea, caulina plana trinervia setaceo- 
acuminata. Panieula glandulosa breviter thyrsoidea couferta. 
Sepala ovato-oblonga obtusa glabra late viridia. Petala obloogo- 
linearia, sepalis duplo longiora. Griandulse breves lineares, apice 
subincTassatm. 

/3. brevifiora, milii, 

Syn. a. graminea, var. parviflora, Fenzl, in Ledeb. FI, Rossica, 
i. p. 362. 

A. Bteveniana, Boiss. FI. Orient, i. p. 692 (var. 0), 

Folia facie superiore vix concava, margine hand ciliata. Sepala 
oblonga, minus obtusa. Petala breviora. 

Kah. Armenia, from Lake G-bk-tcha'i in Russian Armenia to 
Mt. Bingol-dagh in Turkish Armenia. 

In Herb. Kew. are specimens collected by Calvert and Zohrab 
in 1867, labelled “ G-ypsophila succuiina.” These specimens are 

LIOT. JOUEN.—BOTANY, TOL. XXXIII. 2 II 
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referred by Dr. Btapf to A. hUpliafophylla, I know of no species 
of GypsojAiila publislied under this name, and liave seen no otlier 
specimens of the above species. 

119. A. G-eifeithii, Boiss- JDiagn, PI. Or» nov. Ser. II. i. 
p. 89 (1853) ; FL Orient i. p. 697. 

Basi siifiriiticosa, glabra vel parce breviterque pnbenilo- 
Tiseidiila. Eami iioriferi 4-5 centim., erecti ssepins 1-3-flori 
Tiscidi. Bolia brevia setaceo-subtilata piingenti-rigida apieem 
versus patenti-recurvata uninervia ciliolata, eoriim asillis 
fasciculos foliorum edentibus. Bracteao triangulares acuminata) 
breves concave ovato-subulatm. Calyx breviter ovatus, basi 
rotnndatusj sepala coriacea glandulosa fere aeqnalia carinata 
oblonga breviter attenuato-mucronata iiitus concava basi obscure 
trinervia late hyalino-marginata. Petala obovata, calyce sesqui- 
longiora, Capsiila globosa vel late ovoidea, inclusa. 

Accedit ad A. Zessertianam var. mmore7n^ a qud dijffert folds 
magis fceniiibus, ramis floriferis nee omniiio scapifurmibus, etiam 
sepalis mucronatis. 

Boissier gives only a single locality for this species, Mt. 
Koh-i-Baba in Afghanistan, at an elevation of 4000 metres. It 
is now known to be a widely spread species, being found in 
several localities in West Central Asia. 

Geogr, limits, — N. Eussian Turkestan : Lake of Kui-i-Kalan 
{Begel, exs. It. Turkestan., 1882 ; Komcu'oio, Mat. EL 
Turkestan [18961). 

R F. Eashmir: Bras Yalhy in Little Tibet 
IF. Afghanistan: Kurrum Valley, Mt. Koli-i-Baba. 

120. A. ABMENiACA, Boiss, Blagn, PI, Or. nov, 8 er. I. i. p. 48 
(1842); FI Orient. I p. G9L 

A plant with the iloweriiig stems rising about 15 eontim. 
above the tuft, with fasciculate flowers not dosely aggregated. 

Mah. Turkish Armenia: dry hills roimd^BaYburt in tlie prov. 
of Erzeroiim, and rocky slopes at Teke near Gumuchkhane 
in the prov. of Trebizond {Binte?isis^ It. Orientale, 1894, no. 
6113). 

Suhseeiia 2.—Caules breves, dense foliosi, simplices vel ramulosi. 

Elores solitarii. Petala semper sepalis longiora. 

121. A. poLTmiCHOlBEs, Edgew, in Hooh,f, FI, Brit, Ind. i. 
p. 2B7 (1874). 

Museifbrmis, densissime csespitosa, ccespitibus hemispliaericis, 
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glabra. Eadix prselouga robusta lignosa dura. Caiiles terete.^, 
2“10 ceutim. Eolia siibiilata recurvata rigida pimgeotia basi 
late scarioso-vagiuantia subsqnarrosa, facie canaiicuiata, dorso 
convexa, margiiie incrassata obscure ciliata, prsecipiie ad basin 
Tersus, nitida. Flores minuti, breviter pedicellati, bracteis eloii- 
gatis euspidato-ovatis ad dimidium caljcem attiugentibus iristriicti. 
Calyx basi rotunclatiis ; sepala elliptica obtusa obsolete trinervkj 
iiiargine baud scariosa. .Petala late obovata, apice rotuudata. 
Capsiila ovoidea. 

/3. perlevis, Williams. 

Syn. y1. musciformis [non Triaua et Plancb.], Edgew. L c. 

Sepala obiougo-lanceolata fere acuta laembranaeeo-margiijat'a. 

In bis ‘ Fi. Taiigutiea,’ Maximowicz points out tliat in tlie 
specimens of A. musciformis collected bj Capt. Straehey, wbicli 
be carefully examined, the dowers are white and are not sessile 
but shortly pedicellate, which makes the plant agree still more 
with typical A. ^oliftrielioides. He also notes that the bracts 
are elongated, ovate and cuspidate, reaching to half length of 
the calyx. If A. musciformis were not reduced to this species, the 
name would have to be changed, as there is an earlier use of the 
name for a S. American species. Specimens have been collected 
at an altitude of 5900 metres, Avliicli is higher thaii that of any 
other species of Arenaria. It forms matted bard tufts, tougher 
than those of A. •pulvinata ; and there is a good specimen 
mounted in a glass case in the Kew Museum. 

Hah. Tibet: Balch, Karakoram and the Parang Passes, south 
shore of Lake Mang-isa-Tso in JSF.W. Tibet {Oapt. Beasfs 
Exped. to Tibet, 1890-97, no. 833); alpine region of 8ikkim 
Himalaya on the Tibetan side. China: Ba-tang on the river 
Hi-chii, and at Ta-cliieii-lu on the river Tung, in the prov. of 
Sze-chuen {Kanitz^ Bot. Centr. Asiat, Exped. 8zeeheiiyi, in Math. 
Haturwisseiiscli. Ber. Hug. iii. [1880]). 

122. A. PULTiNiLTA, Hclgew. in Ilook.f. FI. Brit. ImL i. p. 238 
(1874); Jacks. Ind. Few. i. p. ISO. 

Densissime et pulvinatiin coespitosa, cjespitibus siibglobosis 
corapactis, paliide vireus, subsquarro.sa. Folia plana brevia sub- 
uiato-recurvata miicronata, basi seini-tereti scarioso-vaginaute, 
inargioe hispido-ciliata. Fiores sessiles non bracteati. Calyx 
basi rotiindatiis; sepala ovato-lanceolata subaciita, nervis 3 
approxiinatis, margine cartilagineo-scariosa. Petala obovata, 

2h2 
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sepalis diipio loiagiora. Capsula ovoidea poljspeima. Semina 
oborato-reniformia siibglabra. 

Hal). On tbe Tibet side of the Sibkim Himalaya, at 4500-5400 
metres. 

Of tbe sppcies described in the 'PI. of Britisb India/ 21 
are to be referred to Arenaria as defined in tliis Revision. Of 
these 21, however, six do not occur in India at all, but in Tibet, 
viz., A. glohijlora^ A, oreopliila^ A. pulvinata.^ A. monticola., A. 
polptrichoides^ and A. mtiscifoi'mis. The last two are here united 
in one species. To these are now added three new Indian 
species— A, femtginea^ A, humaonensis, and A. tenella. 

A. pulvmata forms small subglobose densely compacted 
squari*ose tufts: the stems bearing flowers only 6 mm. in diameter, 
not subtended by enlarged upper leaves in the form of bracts as 
in A. monticola. Of the other species of Arenaria described in 
the ‘El. of British India,’ the majority occur in the native and 
feudatory states, and cannot be rightly reckoned among British 
Indian species. These only will include the following:— 
A. festucoides, A. serpgllifolia, A. nilgliirensiSi A, glanduligera, 
A, ciliolaia, A. holosteoides^ A. glmidiilosa, 

123. A. OLOBIELOBA, Mgeiv. in Hoolc. /. Bl, Brit. Ind. i. p. 239 
(1874); Bend, in Ann. Wien. Mus. i. p. 63, t. 71 (1836) (Dolo- 
phragma globiflorum). 

Don describes the flowers as rose-coloured, which the specimens 
do not bear out, and the stigmas as capitate, which is not the 
case, neither are remains of septa to be found in the capsules. 

HaL Gosa'i-Than in Tibet, in the alpine region of the Nepal 
Himalaya. 

Iconogr.— Bend, 1. c. 

Syn. Cherleria grandifloni, D. Bon, Prodr. FI. Nepal, p. 214. 

Dolophragma gloUflorumfYeiiz\ in Ann. Wien. Mus. i. p. 63, t. 71 
(1836). 

124. Bdgew.inHooh. f. Bl. Brit. Ind. i. p. 239 
(1874) ; Benzl, in Ann. Wien. Mus. i. p. 63, t. 71 (1836) (Dolo¬ 
phragma juniperinum). 

The locality given in the Flora mentioned above is Gosai“ 
Than, in the Nepal Himalaya; but this locality is neither in 
British India, nor in Nepal, but in Tibet. It was first recorded 
for India by Dr. George Watt in 1881 (exs. no. 5426); and was 
collected at the summit of Mt, Surkia-La in the Sikkim Hiina- 
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Liya, at 4150 metres {Serh. Keio ,); also by Mr. C. B. Clarke 
above tbe Yak Pass at 5100 metres. 

Icoiiogr.— Ami, Wien, Mus. i. p. 63, t. 71 (1836). 

125. A. KFMAOiVEiirsis, Maxim, M, Tangiitica, L p. 86 (1889). 

Dense pnivinata. Polia e latiore scariosa basi siibulata 

triqnetra pungentia glabra; ramulorum floriferorum latiora 
breviora fere tota scariosa, suprema bracteiformia decrescentia, 
omnia ciiiata. Pedieelli viscido-villosi. Sepala uninervia liya- 
lino-marginata. Petaia alba elliptica obtiisa, petalis pariini 
longiora. Autherse atrse. Ovarium globosiim. Capsula inclusa, 
obiongo-ovata. Semina margine dense cristato-tubereiiiata, disco 
kevia. 

A prjecedenti longe distat aspectu, cbaracteribus autern ad 
dignoscendum liquida: in prov. Tibetica baud occurrens. 

Mah, Himalayas: District of Kumaon, in the Hortb-West 
Provinces (1884)' 

126. A. TETHAGYNA, WUlcl, herb, no. 8748, et ex Bclileclit, 
Gesellsch. natwrf, Fr, Berl, Magaz, vii. p. 201 (1813) ; Bohrh, in 
LlnncBa^ xxxvii. p. 256 (1871'-72). 

a. imbricata, Fenzl^ ex Bohrh, in Linnma,^ xxxvii. p. 256 
(1871-72). 

Caulis ramuli breves conferti, internodiis abbreviatis, glaber- 
rimi. Eolia valde approximata, subacuta, 6-8 mm. Fiores 
breviter pedicellati, pedicellis glabris caiyce sesquilongioribus. 

M.ah, The Andes of Ecuador: Mt. Antisana, at 4200-4500 
metres. 

(3, laxa, Fenzl, 1. e. p. 257. 

Caules plus minus iaxi diffusi, internodiis elougatis. Folia 
remota, nunc acutiuseuia nunc obtusiiiscula, longiora, usque 
ad 10 inm. Fiores sepalis paullum lougius pedicellati. 

Lusus 1:—Caules et qjedicelli glaberrimi. 

Sah, Mexico, Peru, and Chile. 

Bums 2:—Caules unifariam pilis brevibus vestiti, pedieelli 
fiorum dense pilosi, rarius in eodem specimine glabreseentes. 

Syx. a. ineonspicua, Poepp. Coll. PI. CbiL iii, p. 127, Diar. p. 746. 

A. eryptopetakif Eunze, Syn, Pi. Amer. Austr. MSS. 

Sah, Chile. 

Herba polymorpha est, et var, (3 lusu altero ad A, palmtrem 
accedit, a quil tamen habitu ranlto laxiore, giandiilis conspicuis, 
capsulm forma seminibusque satis dibert. 
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Geoffr. rfmrje. — N, W, Mexico. 

S. 4' Cliile; Yoleano of Antiieo, in tlie Andes of 
Biobio. 

leoiiogT.— II. B. et JC Bov. Gen. et Spec. xi. p. 25, t. 517. 


Subgemis III. PENTADE^TA.EIA. 

Seciio i. Glomseieloe^. 

Flores snbsessiles, in cymis capitato-aggregalis vel glomerato- 
fa.seieiilatiB ; fiore centraii sa3pius ebracteato. Gland iilae 
eniaTginatiTB, 

127. A. P'RZExvALSiai, IlaTim. in Bull. Acad. Pkersl. xxvi. 
42S flSRO): Mil. Biol x. p. 578; Hemsl. Ind. FI Svnem., in 

Joimi. Linn. Soc. xxiii. p. 70. 

Csespitosa, polyeepbala. Candices adscendentes, foliis einor- 
tiiis torfcis molli])iis tecti polypbyili. Polia margine scabra, 
plana, crasse cartilagineo-marginata, iminerxia; tiirioniim folia 
eloiigata linearia obtnsa, caiilina laneeolato-lincaria inagis obfusa. 
Oaiiliciili glanduloso-pilosi. Cynia contracta triflora; flores alare's 
infra basin bibraeteolati. Calyx glanduloso-pilosiis canipaim- 
latus ; sepala emarginato-biloba. Petala uiiguicalata obovata, 
apice triraeata, sepalis panim- vel scsqiiilongiora. 

A. cnpilhiris x^t. formosa^ Eiseb., liuic persimilis,,' pluribiis 
iiotis differt: folia oiniiia triqnetra subulato-flliforinia piiogentia, 
pedicelli infra medium (ncc ad apicem) bracteati et pliires fiores 
ilri ferentes, sepala band emarginata, ])etala eximgiiicubita ovali- 
oblonga, ]mstremiim fliamenta snlnilata. 

Ilfth. Cliiiia: prov. of Kansu {FrzewahJA,^ 1872). 

Iconogr.— Maxim. FI. TanguHca^ t. 15 (1889). 

128. A. DTANTHOiBES, Smith, To. FI. ined. p. 10, t. 16 (1789); 
Boiss. FL Grunt, i. p. 691. 

Bistingiiisbed from other species by its very long basal leaves^ 
and by its petals like those of a species of Bianflius. 

Geogr. limits .—F. Enssian Armenia; near Ervain. 

S. Persian Armenia : mountains of pro?, of Aderbidjaii. 
F. Prov. of Talyscb, in Trans-Caneasia, at 2150 metres, 
W. TDrkisli Armenia: Mt. Tccli-dagh and Mt. Biiii»dI-~ 
dagb, in prov. of Erzeroum (Tournefort’s specinieiia). 
Iconogr.— Smith, h c. 
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Bectio ii. RAEiELOEiE. 

Elores peclicellati, m cjmas simplices aiit compoBitas iiiterdum 
depaupcratas, vel per thyrsinn bracliiatutii paniciilffi- vel 
corjmbiformern, clispositi, pedb'ellis eahxi ^equiloiigis rei 
longioribiis siiffiilti ; bractea? ocbreacesB siibvagiiiantes 
seariosffl. G-laodulse integerrimse. 

Suhsectio 1.—Eolialineari-setacea vel graminea, imprimis turioniiin. 
Semina laevia. 

a. Sepala, prseter nervum dorsalem viridem in miicroiiem 
baud exciirrentem, iiava vel albida. 

129. A. Eio-iDA., Biel, FL Tanr. Gauc. i. p. 346 (1808), iii. 
p. 309; Ledeh. FI, Bossica, i. p. 3G1. 

Geogr, Umiis. — JSf. S. EuBsia : gov. of PodoliUj between Kosv 
and Jaorlik. 

8. Iloumania: prov- of Dobrudscba (ex Kanltz, PL 
Eomaii. suppl. p. 185). 

F. S. Eussia: gov. of Ekateriuoslav, near Paiilovgrad 
(the original specimens). 

IF. Eoumaiiia : prov. of Moldavia (ex Fgm. Coiisp). FL 
Eiir. p. 113). 

Syn. a. md7‘osaceaf Fiscb. ex Gaud. Prodr. i. p. 402. 

A* llolostea {non Bieb.), Beaiipr. ex Oand. Prodr. i. p. 402. 
Eremogone iigida, Fenzl, Yerbreit. Aisin. t. ad p. 40. 

130. A. 0BAMI1VIFOLIA, Sclirad, Sort. GUtmg, i. p. 5, t. 5 
(1809) ; Ledeh, FL Bossica, i. p. 363 (excl. var, a). 

a. glabra, miJii, 

(=/3. grand]flora., Ledel. FL Bossica,^ i. p. 364.) 

Cvinse glaberrimm, freqnentius ternse corymbosie, qnatn plurea 
tbyrsoideo-clisposita?, pediceliis alaribus iiiferioribuvS plus 12 muu 
usque 48 mm. (iude patentioribus magisque sparsidoris). Calyx 
post antbesiii 4~6 mm. longns. 

fl. pubeseens, Ledel, FI. Bossica,, i. p. 304. 

Cymm glanduloso-puberube ternao, rariiis pliires vel solitari®, 
plerumque scaberrimae. 

Geogr. limits. — N. E. Siberia : riy. Vilini at Yilinisk {Krulise), 
E. Kamtscbatka {Fsclischoltz). 

IF. Lyck in Prussia. 

8 , S. Hungary : tbe Banat. 

Iconogr.— BcJirad. 1. c. . 
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Syn. a. Bicherstemii^ Sclileclit. in Gesellscli. ITatiirf. Fr. Berl. Mag. vii® 
p. 202 (1813) (var. ^). 

A.flifoUaj Bieb. FI. Taiir. Caiic. i. p. 344 (var. /3). 

Eremogone grmmnifolia, Feuzl, Yerbreit. Alsin. p. 37. 

E. ^nicrcmtka, Scliiir, Enum. PI. Transsilv. p. 912. 

A, iicranica, Spreng in Ersck &ec. Steiid. NomencL ed. 2, i. 
pp. 124 127. 

131. A. Koeistiaka, Fiscli. ex Ledeb, M . Bossica^ i. p. 363 
(1842) ; Jaclcs, Ind- Keio. i. p. 179. 

Hal). East Eussia, desert of Orenburg; S. Siberia, Mt. Ala- 
tail in Soiingaria. 

132. A. OREOPHiLA, HooJc.f. M, Brit. Ind. i. p. 238 (1874) ; 
Jaclcs. Ind. Itetv. i. p. 180. 

Dense csespitosa, c^espitibus parvis subglobosis valdecompactis, 
fere glabra. Caules simplices. Folia lineari-subiilata reeurvata 
e basi lata vaginante semi-teretia acuta glabra, non carinata. 
Fiores solitarii breviter peclicellati, pediceliis puberiilis caljci 
lequilongis. Calyx basi rotundatus incrassato-induratus, sepala 
orbicularia concava siibenervia eoriacea cilioJata. Petala angusta, 
sepala duplo excedentia, obovato-spatbulata apice rotundata. 
Capsula late ovoidea, eoriacea. Semina paEida subauriformia. 

The specimens collected by Sir J. D. Hooker have been so 
well examined that little more can be made out of them, nor can 
all the characters given be satisfactorily verified. Though 
included in the flora, the plant does not occur in British India^, 
hut was collected on the Tibetan side of the Himalayas at an 
elevation of 5350 metres. This is interesting as being the 
highest altitude at which a species of Arenaria had been found 
until last year, though Mr. C. B. Clarke had collected specimens 
of A. densissima at 5100 metres. 

Mab. Tibetan Himalayas, in the Sikkim region. 

133. A. EEREuaiNEA, Butliie, ined. in Bl. Kumaon, no. 2762 
(1884); in Herb. Mus. Brit. 

Laxe eseapitosa. Caules multum ramosi retrorsum pube- 
scentes, inferne angulati, ramis teretibus. Folia iineari-subulata 
rigida patenti-recurva canaliculata acuminata, uninervia vel 
obsolete 3-nervia. Flores in cymas compositas trichotomas 
latas plus minus difcsas dispositi; pediceliis alaribus ad 
medium bracteatis. Bractess foKis similes sed minores. Calyx 
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incrassato-indnratus; sepala lanceolata acuminata uninervia, late 
scarioso-marginata, apice recurya. Petala ovalia acuta ungui- 
eulata, sepalis breviora. Glandulm quadratm. Capsula ovoideo- 
globosa coriacea, valvis 3 bidentatis debiBcens, apice attenuata 
obtusa« Semina pauca compressa pallida subauriformia. 

The quadrate glands at the base of 5 stamens determine tbe 
systematic position of the plant in the genus. Among Hima¬ 
layan species, it is nearest to A. oreopJiila, but it is readily 
distinguished from this, as from the other four species in this 
small group, by the petals being shorter than the sepals and by 
its habit. 

Mah. Kumaon: Kali Yalley, on rocks near Byans, at 2800- 
3000 metres, 

134. A. Tschuktschoeum, Beg el ^ in Bull. Soc, N'at. Mosc. 
XXXV. i. p. 254 (1862), t. 9. f. 1. 

Omnino glabra, glaucescens. Caudex crassiis lignosiis. 
Caiiies floriferi 10-20 centim., foliorum fere denuclati, strict! 
vel flexuoso- vel subgeniculato-adscendentes, ssepe siiperne 
purpurascentes, apice corymbum 3-pliirifloruiii umbelliformein 
simplicem vel ramosum gerentes. Folia subulata canaliculata 
rigida, nervo crasso percursa, in mucronem pungentem attenuata, 
prascipue basin versus margine minute denticulata, basi ips4 
brevissime connata, caulina remota, Corjmbus S-plurifiorus j 
pedicellis primariis supra medium vel basin versus bibracteatis ; 
bractese lanceolato-lineares acuminatse. Calyx basi rotundatus ; 
sepala elliptica vel elliptico-obionga obtusa, margine late byalina. 
Petala obovata, calycem plus duplo superantia. Grlandul® 
quadrat® aurantiac®. Capsula subinciusa. Semina compressa. 

Eah. Land of the Tschuktschees: along the river Phillipow, 
and near the town of Hischni-Kalinsk. 

Described from authentic specimens in Herb. Kew. ex Herb. 
Hort. Petropolit. The character of the glands and of the 
seeds? which determines its position in the genus, is not men¬ 
tioned by Eegel in his description, nor indicated in the figure of 
the plant cited below. 

Iconogr.— Begel, PL BaMeamSy L e. 

Sepala, nervo dorsali lato in mncronem herbaeeum recurvo- 
patulum excurrente, picta vel subberbaeea, 

135. A. GTPSOFHiLOinES? Linn. Mant. Plant, i. p. 71 (1767); 
Ledeh, FL Bossica^ i. p. 365. 
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a. glabra., Ledeh. FI, Fossica, i. p. 365. 

Ziisus 2 :-~“Cal 3 'x 2.;J-3 mm.; sepala ssepe loiige aciiminnta. 

Stk. a. gypsophiloides var. parmfiora^ Boiss. BL Orient, i. p. 694. 

/ 3 . viscosa, Led cl), FL^Fossica, i. p. r365. 

This species is tlie plant described by Toimiefort as Alsine 
orieiitalis Caryopliylli folio, iiore parvo albo.” It is of the liabit 
of a Gppsophila, 

Geogr, limits ,— N. B/Ussian Armenia : Lake Gok-tcbai. 

Z. & F, lA, Persia; at the base of Mt. Demavend, in the 
Elburz range. 

WL Turkish Kurdistan: prov. of Diarbekir, between 
Diarbekir and Siiwerek. (It was in this neighbourhood 
that Toiirnefort collected his specimens.) 

Syn. a. C7icuhnloides (won Smith), 0. A. ]\^e 3 ^ Verz. Pfl. Caiic. p. 220. 

A, dumthoideSf Hnrt. ex Ledeb. FL Ross, i. p. 3G5. 

Eremngoiie yypsojdiiloidesj Fenzl, Verbroit. Alsin. t. ad p. 57. 

136. A. URSJXi, Bohinso?i, in Froc. Amer. Acad. xsix. p. 294 
(1894); Grag cf' llohinson, Bt/n, FI, F. Amer, i. p. 240 (1897), 

Radix crassa iignosa. Tota glaiica. Caudex dense multiceps. 
Tiiriones compacte faseiculati vel rosulati. Caules florigeri 
patiei erect! rainosi teneri tenuiter glandiiloso-pabescentes 4-7 
centim. Folia tiirionuni lineari-filiformia albo-punetulata apicu- 
lata glanduloso-ciliolata perbrevia, caulina pauca reniota rigidiora. 
Sepala eiiervia late ovata nec acuta. Petal a alba cblonga vix 
emargiiiata. Capsula calyce multiim longior. Semina circiter 6. 

This species has much the habit of A. compacta,, hut much 
more o])tuse sepals ; it is very nearly related to A, capillaris, 
but differs iu its condensed habit and in a waxy punctuation 
of the leavevS. Mr, Rohinsoii subsecpiently reduces his plant 
to a variety of A, capillaris,^ hut none of the many forms of 
A. capilhtris have glaucous leaves and emarginate petals. 

Sah, California; dry hills in Bear Valley, San Bernardino 
Mtns. 

137. A. CABiciPOLTA, Boiss. in TcMhat, FI, escsicc. 1858, 
no. 943, ei Asie Min. Bot, i. p. 235 (I860) ; FI, Orient, i. 
p. 694. 

Glabra. Caudex lignosus. Cauies 45 centim., rohusti ad- 
scendentes cum turiouibus basi vaginato-squamati, crassi teretes 
ad nodos conspicue incrassati, superne paniculati multiflori. 
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Polia prselonga linearia subcanaliculata setaceo-acuminata plurl- 
iiervia, margine cartilagineo-incrassata ciliolata-scabra ; bracte^ 
lanceolatse. Paiiieula tlijrsoidea brevis lata miiltiflora. Sepala 
coriacea oblongo-lanceolata obtusa cariiiata viridia superiie 
auguste rubello-membraDacea. Petala oblongo-linearia ioiige 
atteiiuata in ungnem, sepala 3-plo excedeiitia. G-Iaiidul® 
quadrates. Capsula ovata. 

A species very distinct in the very long basal leaves like those 
o£ a species of Oarex : in the specimens I have found them as 
mo.ell as 32 ceutim. long. It further differs from A. gypso- 
pliiloicles in the flower being twice as large with more obtuse 
sepals. 

Hah. South Armenia, between the villages of Avzapert and 
Uzunbazar (not marked in maps). 

138. A. Eoborowskii, Maxim, FI. Tangiotica, p. ST^ t. 29 
(1889). 

Beusissime piilvinata. Csespites orbicnlares 12 centim. lati, 
radici fusiformi longissimne insidentes. Cauliculi densissiiiie 
conferti teretes supra basin aggregato-ramosi, basi foliis emar- 
cidis dense obvailati, apice virides polyphylli. Polia cauliculi 
infima sub anthesi emarcida, in cauliculo sterili tamen virentia 
breviter in vaginam conuata, sequentia sensim breviora et in 
vaginam altius connata, trinervia incrassato-margioata, omnia 
mucrone piingente distincto terminata, dorso carinata, margine 
crebre ciliata; folia ramulorum florigeroriim breviora, suprema 
bractealia ianceolato-liiiearia. Calyx basi incrassatus quasi 
gibbosiis; sepala lanceolata uni-subtrinervia. Petala elliptica 
acuta, calyce breviora. Stamina corolla breviora; antherae 
ochroieucm. Glaudulse ovoideae turgidse. Ovarium globosum ; 
styii rccLirvo-ad])ressi. Ovula numerosa. 

Afiinis A. deusissinice, qum tamen differt foliis reeurvatis 
omniuo glabris, flore terminali et axillari breviter pedicellato, 
sepalis ovatis quam petala spathulato-iinearia duplo brevioribus, 
staminibus corollam super antibus, stylis erectis. 

Description verified from authentic specimens in Eerb. Kew. 

Mah. W. Tibet: E. Yaug-tze (1884). 

Iconogr.— Maxim. 1. e. 
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139. A. CAPiLLAEis, Poir. JPncijcl. Meth, vi. p. 380 (1804); 
Ledeb. WL Bossica^ i. p. 367 {cum A. formosa et A. Meyeri). 

Grex a, I^olia siibiilato-setacea vel subcapiliaria, rigicla, etiain 
in statu sicco stricta. 

£u tjpica (== A. capillaris Pair, cc, Begel et Tiling. BL Ajan. 
p. 4, n. 63). 

G-labra, glauca. Folia 25-50 mm. vel rarius longiora, margine 
glabra vel ciliolata. Caules 7-15 centim., miiflori vel plenimque 
ejma triflora rarius 5-flura termiuati. Pedicelli graciles, delude 
12-35 mm. longi, medio bracteis 2 membraiiaceis parvis vestiti. 
Petala alba. 

/3. airmfolia, Biscli. (sp.) ex JDG- Prodr, i, p. 402. 

Cyma sepalaque glanduloso-pubescentia. 

Liisiis Ij pygmsea, Begel^ PL Badd. p. BGS (1862).—Caules 
4-10 centim., 1-3-flori interdum 5-flori, erecti vel adsceii- 
dentes, basi glabri. Folia 12 mm., glaucesceiitia, margine 
pleruiiique ciliolata. Flores minores, pedieellis calyceiii 
paiillo-pluriea siiperantibus. Sepala ovato-laiiceokta. 

Lu$us 2, glandulosa, Begel., I, c. —Caules 5-8 centim., ad 
basin glanduloso-piibescentes. Folia 23 mm., glaucesceutia, 
nuicroniilo recto terminata. Cyma l~3*-flora, dense viscoso- 
pubescens, pedieellis calycem subjequautibns vel vix 
eodem duplo longioribus. Petala calyce duplo cireiter 
lougiora, 

Syn. a. vi'scosUf Fiseb. ex Cand. Prodr. i. p. 403. 

Lmiis 3, communis, Beg el ^ 1. c, —Caules 7~18 centim., basi 
glabri. Folia 25-40 mm. Cyma 1-7-flora ; pedieellis 
deinde graeilibns, calycem pluries superantibus. Variat 
floribus majoribus et niinoribus: similis formm typical, 
indumento tamen diversa. 

ZiiS'US 4, longifolia, Begel, 1. c. —Caules 17-20 centim., basi 
glabri. Folia 70-95 mm., virescentia. Cyma evidentius 
laxa 5-plurifiora; pedieellis gracilibus, calyce demum pluries 
longioribus. Petala ovato-oblonga, calyce duplo longiora. 

y. obtusifolia, Trautv- PI. Bihir, lor, p. 34 (1877). 

G-labra, glauca. Folia obtusa, apice subtruncata. Petala 
alba. 

Kal, Between the river Olenek and the river Lena (August, 
1875). 

Qrex h. Folia subulato-capillaria, viva plus minus curvata, 
emortua omnino persistentia stricta. 

I, kamtscbatica, Begel, PL Badd. p. 372. 
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Cauliculi 7-20 centiiB., 1-8-flori. Folia 40-65 mm. Cjma et 
sepala glanduloso-pubescentia. 

Qrex <?. Folia subalato-capillaria persistentia, viva plus minus 
curvata vel falcata, emortua flaccida varie contorta et 
delude nervo filanientoso termiuata. 

e- formosa, 'Fisch, (sp.) in DO. Prodr. i. p. 402; Ledeh. M. 
Bossica, i. p. 366. 

Gjma l-S-flora, cum sepalis, glanduloso-pubescens. 

Syn. a. nardifolia var. glmidiilosa^ Ledeb. FI. Altaic, ii. p. 166. 
A.formosa var. glandulosa, ex Ledeb. FI. Tiossicaj i. p. 366. 

A. lyehnidea {non Bieb.), Turcz. Cat. Baikal, no. 253. 

A. colorata, Turcz. in Herb. Ledeb. 

Premogone formosa, Fenzl, Verbreit. Alsin. p. .37. 

E. aircsfolia^ Fenzl, ex Steud. Nomencl. ed. 2, i, p. 566. 

Cauliculi 5-15 ceutiin. Folia 25-70 mm., basi dilatata. 
Pedicelli calycem aequantes vel delude pluries superautes. 
Sepala ovata. Petala plerumque late obovata, calycem duplo 
superautia. 

Lusus 1, alpiua, Begel, 1. c. —Caules 50 mm., 1-3-dori. Folia 
24 mm. Sepala purpurascentia. 

Lusm 2, vulgaris, Begel^ h c. —Caules 7-20 ceutim., l-S-flori. 
Folia 45-70 mm. Fiores saepe maxinii, speeiosi; sepalis 
plus minus purpurasceutibus. 

Z. nardifolia, Ledeb, (sp.) WL. Alidic. ii. p. 166. 

Svisr. A, fonnosa var. e&. glabra, Ledeb. FI. Rossica, i. p. 366. 

Varietas glabra. Folia 45-90 mm., margine ciliolata, ceterum 
glaberrima. Cyma 1-8-dora; Fores sepius trichotomo-cyniosi; 
bractefe cucullatse ovato-lanceolatse, basi purpurea. Petala 
plerumque lata obovata, calycem duplo superautia. 

Syn. Premogom nardifolia, Fenzl, Verbreit. Alsin. p. 37. 

?|. Meyeri, Fenzl (sp.) m Ledeb. FL Bossica, i. p. 368 ; Maxim. 
PI Mongol p. 98 (1889). 

Varietas iiaua glanduloso-puberula, pulviuato-csDspitans. 
Turioues elongati (nec ut in type abbreviatse), tota longitudine 
foliis emortuis imbricato-vaginati. Folia plerumque stellatim 
pateutia. Cyma 3-10-flora corymbiformis, Sepala longe vel 
breviter mucronata. Petala cuneato-oblouga. Sec. Ledebour, 
bsBC plauta transitum ad sectionis Futhaliee species foliis aeerosis 
molitur, turiouum autem foliis vegetis, minora asillaria faseicu- 
lata nunquam alentibus recedens. 

Mah. Soungaria, N. Mongolia, and E. Siberia. 



416 


ME. E. JT. WILLIAMS : HEVISIOI^' 


Tlie grouping of the various forms of this polymorphous and 
very variahle species is based upon E. von Eegel’s detailed 
examination of many specimens. This botanist, however, 
includes A, Ii/chiiciea, Bieh., in the species, which certainly does 
not belong to this sub genus, as the disk is not broken up into 
distinct glands : whereas, in A. caj)iUaris^ five short ■ truncate 
glands are readily distinguishable at the base of the stamens. 
In the subdivision of the species as followed out here there are 
seven varieties which are associated into three ^ greges ’ (or sub¬ 
species, as some would prefer perhaps to call them). Forms of 
lower grade in the discrimination of minor characters are 
united under some of the varieties. It is extremely difficult in 
a widely distributed and remarkably variable species such as 
this is to assess at their right value the grades of deviation from 
the type, even in a series of specimens from a limited area. 
Everyone who examines a series of such specimens is likely to 
form diverse views as to the value and importance of these 
deviations from the ty]3e, and would group these puzzling and 
inconstant forms differently, and probably as unsatisfactorily. 
As Ledebour points out, typical A, capillaris, which is widely 
distributed in Siberia, is a glabrous plant with short barren 
shoots and rigid glaucous leaves, with the fiowers usually in 
trifloral cymes. This form is comparatively rare in IN', America, 
where var. G.formosa^ Fiseh., is the more common form, in which 
the leaves are curved or falcate, and the stem and infiorescence 
invested with a glandular pubescence; though var. 1. nardifoUa^ 
Ledeb., is occasionally met with. The original spechnens 
described by Foiret in Jussieffis herbarium were gathered by 
Fatrin in Siberia. Poiret, after comparing the leaves witli 
those of Fesfuca ovina, says of the flowers: “ les fleiirs ferment 
presquhine ombelle k rextremite des tiges, au nombre do deux, 
plus souvent trois, supportees par de longs pddoncules simples, 
presqu’ dgaux, uniliores, quolquefois dic*hotomes.’’ Trautvetter 
describes a form with foiiis obtusis, apice subtruncatis ’’ (FL 
MMr. loT. p. 34 [1377]), which I scarcely hiiow how to place 
among the others. It is, however, based on one small specimen, 
with leaves similar to those of Alsine arctica^ found in August 
1875 betw'een the rivers Olenek and Lena in Siberia. Pro¬ 
visionally it is placed in preo! a, 

Geoffr, range. From the Ural Mountains ^ eastward to British 
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Columbia and tbe 'Western United States, and reacbing as far 
nortli as tlie Arctic Circle. 

Iconogr.— Hegel, FI. FaMeance, in Full, Soo.Waf. Hose* 1862, 
pt. i. t. 8 ; (var. <C) Lechh. Ic. FI. FI. Moss. 6; Hoolc. FI, Bor.- 
Amer. t. 32; Meiclih, Ic. FL Grit. iv. t. 377; (var. i}) Ledeh. Ic. 
FI. FI. Moss. 400. 

Syn. (forma typica) A. Laxmanjii, Fiseb. ex DO. Frodr. i. p. 404. 

A. sibirica, Fers. Syn. Plant, i. p. o04. 

Fremogoyie capillaris, Fenzi, Verbreit. Alsin. p. 37. 

E, suhulata, Fenzi, Verbreit. Alsin. p. 37. 

Suhseciio 2.—Folia imprimis eaulina, lineari-setacea. Semina 
* granulato-tuberculata. 

140. A. MACEADENiA, S. Wats. in Proc. Amer. Acad. xvii. 
p. 867 (1881-82); Bohmson, in Froe. Amer. Acad. xxix. p. 296 
(1894). 

Glabresceiis, glaucescens. Caiidex plus nainiis lignosus irre- 
gulariter tortuoso-miiltieeps- Oaules 15-40 eentim., valde nodosi. 
Folia rigida pungentia. Flores in cymam apertaiii dispositi. 
Sepala indiirata late ovata subcarinata marginato-membraiiacea 
nec acuta. Petala obovato-oblonga, calyee miiltiim loagiora, basi 
subauriciilata. Semina compvessa oblongo-pyriformia. 

So named from tbe well-developed staminal glands. In Gray 
and Bobinson's ^Synopt. Fi. lA. Amer.’ reduced to a var. of 
A. congesta, but distinct in tlie large glands. 

Geogr. range. W- United States: Utab, Arizona, California. 

141. A. Fendleex, a. Grag, FI. Fe^idl. p. 18 (1849); B. L. 
Mobinso7i^ in Proc. Amer. Acad. xxix. p. 296 (1894). 

Cxlanca, superue glanduloso-pubenila. Caules multi erecti, 
10-40 centim. Folia basilaria setacea graminea, margine ciliolata 
vel glabra plus minus pungentia, 50-95 mm.; eaulina connata 
subvaginantia. Infloreseentia dicbotoma; cyniJB pauci-multi- 
florm. Sepala lanceolata vel lineari-lanceolata acuminata glaii- 
dulosa late scarinsa, petala sequantia 5-nervia, apice recurva. 
Petala obovata. Capsula inclusa. Semina pyriform a. 

j3. diffusa, Fort. ^ Goult. FI. Color, p. 13 (1878). 

Viridescens. Infloreseentia magis diffusa; floribus soepius 
majoribus. 

Hob. Bocky Mountains of Colorado and Wyoming. 
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Geogr. range — iV. W> Britisli Columbia: Fraser Elver. 

E. United States: I^ebraska. 

S> Los Angelos in California. 

Mr. J. Macoun’s specimens, gathered in 1879, mark the N. & 

!¥. limit. 

Iconogr.— Eriiton, 111 FL Un, St, Can, ii. p. 32, t, 1502 (1897). 

Suhsectio 3.—Folia ovata vel subrotunda. Semina scabra. 
a, Petala sepalis longiora. 

142. A. SAXTPEAGA, Fenzl^ in Gren. et Codr, FI, de France^ 
i. p. 257 (1848); Tanf. in Pari FL Italiana,, ix. p. 538 (1892). 

JN'ana, subpuberula, cmspitoso-diffusa, 4-8 interdum ad 11 
oentim. alta. Caudex prmloiigus polycepbalas. Caules ramosij 
xamis erectis vel procumbentibus teretibus, pilis transversis 
vestiti. Folia late ovata vel elliptico-lanceoiata acuta uninervia, 
inferiora petiolata, media et superiora sessilia, patentia, nervo 
basin versus ciliatulo-puberulo. Flores solitarii, interdum in 
dichasimn triflorum dispositi; bractem lanceolate patentes. Sepala 
ovali-laneeolata acuta eiiervia, margin© vix byalino-inembranacea. 
Petala alba lineato-venosa oblongo-obovata denticulata, sepalis 
duplo longiora. Ovarium globosum; styli superne a medio intus 
papillosi. Capsula oblongo-conica obtusa, calyce vix longior. 

A. saxifraga, Frko,=A.hme saxifraga, Poiss, (sp. Eumelica). 

Ceogr, area, —The Italian peninsula, Sicily, Sardinia, and 
Corsica. 

If, 4' IF"*. The Alps of Piedmont (Bertoloni), 

S, ^ E, Sicily (according to Oussone, who cites Cupam, 
‘ Panphyton Siculum,' t. 129. fig. a [1713]). 

Iconogr.— Cuss, Plant, Bar, t. 37. fig, 1; Beiclib, Ic, FL Cerni, 
miv. 4913. 

SvN. Stellaria saxifraffaj Bertol. PL Ital. rar. iii. p. 55. 

Cerastmm latifoUum (no7i Linn.), Yitm. 1st. Erb. p. 50. 

143, A. CILIATA, Linn* Sp, Plant, p. 425 (1753); Willk. ^ 
LangSy Prodr, FI Sisp. iii. p. 623. 

oc, typiea, milii. 

Folia ovalia subsessilia. Flores 3-7 cymose dispositi apice 
ramorum; pedicelli 1-3-plo calyce longiores. 

/3. longipes, Foue, ^ Boug, FI de France^ iii. p. 247 (1896). 

Folia majora, late ovalia, in petiolum attenuata. Fiores 
pleruinque 1-4, apice ramorum; pedicelli 8-6--plo calyce longiores. 
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y. frigida, Koeh^ DetifseJiL FI iii, p. 267. 

Folia ovali-lanceolata vel lanceolata. Flores ssepius taiitum 
1-2 apice ramoriira ; pedicelli 1-3-plo calyce longiores. Caules 
semper permiilti. 

Syn. a. gotUca (own Fries), Gren. in Bull, Soc. Bot, France, 1869, 

p. 61. 

d. norvegica, Gunn, (sp.) FI. Norveg. ii. p. 145, t. 9. ff. 7-9 
(1772). 

Fere glabra. Folia ovata baud ciliata. Pedicelli quam in 
typo brenores. Sepala subenervia glaberrima. 

Syn. a. huonifum^ Wablenb. FI. Lapp. p. 129 {'1812), 

Extends further north than any other species of Areoicma : 
found in Goose Land, in the island of Novaya Zemlya, during 
the ‘ IN'ordenskidld ’ Expedition at lat. 72°ISr., also in Greenland, 
lat. 73-74'^ IN*. Found throughout the Arctic regions north of 
Europe and Siberia,—Iceland, N. Norway, Lapland, the island of 
Vaigatch, Arctic Eussia, the territory of the Samoyedes, even 
to the rugged west coast of Spitzbergen. Authentic specimens 
of A. ciliata had not been examined from Spitzbergen, the present 
most northerly limit of any species of the genus, at the time of 
writing my former paper on Arenaria where the northern 
limit is given as that of the island of Novaya Zemlya. Sir 1. D. 
Hooker t says that the range of the species extends as far south 
as the island of Crete. This is due probably to the error in 
Sibthorp’s ^ FL Grseca,’ t. 438, where the plant figured as 
Arenaria ciliata is A. gracilis var. cretica. It extends no further 
south than Spain. In the mountains of Sligo, in the west of 
Ireland, the plant ascends to 500 metres ; and there is a specimen 
from here preserved in Buddie’s Herbarium under the name of 
Lychnis alsinoides parva, flore albo minimo.” On the Stelvio 
Pass, in the Ehsetiaii A.lps, where the three frontiers of Switzer¬ 
land, Austria, and Italy meet, specimens have been found, 
according to Pariatore, at 2800 metres. Near the bridle-path 
on the Col de Fenetre of the Great St. Bernard, in the Swiss 
canton of Valais, specimens were found by M. Gaston Tissandier 
at 2750 metres. These.are the highest altitudes in the Alps 
recorded for the species. It was from specimens gathered in the 
Stelvio Pass that Pariatore drew up his description of the species 

^ BuU. Herb. Boiss. in. p. 697 (Eov. 1895). 
t Stud. FI. British Islands, ed. 3, p, 65. 
niHH. JOTTBH.—BOTAr?X, VOL. XXXIII. 2 I 
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in tbe ' I'L Italiana.’ In the Spanisli Pyrenees, at Puerto cle 
Canfraiic, tlie plant ascends to 1350 metres. 

Tlie synonym o£ A. multicaulis^ Linn. Sp. Plant, ed, II. p» 605, 
is included under A, ciliata in Sp. Plant, ed. I. p. 425. In the 
appendix to the former work, Liunasus says,—‘‘ AfHiiis A. ciliatm^ 
Polia non neryosa ohaeiwavit Jacquinius.” Again, in ‘Mant, 
Plant.^ p. 386, he says,—Poliis nervosis videtur Aremria 
ciliata differre.’’ 

Geogr* limits. —AT. Advent Bay on west coast of Spitzhergen, 
lat. 78° ISf., var. d (A. F. JBattye, in Mr. Conway's 
Expedition, 1896—in flower 13 July). 

S. Spain: the Escorial, in the prov. of New Castile 
(Quer, PI. Espafiola [1762~84]). 

F. European Eussia: island of Yaigatch in the Kara Sea 
{Bchrenclc). 

IF. Canada: Kicking Plorse Pass, in the Eoeky Moun¬ 
tains of tbe prov. of Alberta (Jl Macoun)^ var. 5. 

Iconogr.—(Var. a) FI. Damea^ t. 346, t. 1269 ; Soto. Fngl. Fot. 
ed. 1, t. 1745; ed. 2, t. 646; ed. 3, t. 238 (very indifferent); 
Meichh. Ic, FI. Genn. JELelt). 4942; Ic, Taurin. xxiii. t. 31; 
Beguier^ FI. Yeron. i. p. 421, t. 5. f. 2 (1745); Sailer^ Hist. 
Stirp. Seh. i. t. 17 (1768); Zodd. JBot. Cab. t. 659.-—(Var. y) 
Wnlf. ap. Jacq. Collect. Bof. Oliem. Bat. Fist. i. t. 17 (1780); 
Beiclih. Ic. FI. Germ. Felv. 4950.—(Var. Gunn. L c.; Bote. 
Engl. Bot. Buppl. t. 2852; ed, 3, t. 237. 

The above include as many figures known to mo as are worth 
citing. Those of ‘ English Botany,’ ed. 3, are far inferior to any 
of the others, as might be expected from the general crudeness 
of the plates in this work, which com])are very unfavourably witli 
those of Continental illustrated floras. Those otvar. y are cited 
under A, multicanlis. The plant figured in ‘PL Banica,’ t. 346, 
was an Icelandic specimen. 

Syn. Akine trifolia, Gould, ex Journ. Linn. Soc. xi. p. 298 (1871), 

Akinella ciliata, S. F. Gi*ay, Nat. Arrang. Br. PI. ii. p. 655. 

Arenaria multicaulis, Linn. Amcen. Acad. i. p. 102 (var. y). 

144. A. aoTHiCA, Fries, Bovit. FI Buec. ii. p. 33 (1839); 
Hartm. Blcand. Flora, ed. ll (1879), p. 243. 

a. typica, Fouc. ^ Moiiy, FI. de France, hi. p. 248 (1896). 

Planta gracilis, 4-8 centim. 

/3. fugax, Fouc. Moug, 1. c. 
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Syn. a. fugax^ J. Gay herb. 

A. ciliata var./^/yra’, Gren. et Godr. FI. de France, i. p. 359. 

A. ciliata var. laxior^ Gremli. 

Planta robustior, 8-12 centim., caulibus mimerosioribus. 

Fries says, ‘‘radix omnino annua,” but there is no doubt, so 
far as the English specimens are concerned, that the plant is 
either annual or biennial, according to the locality. Dr. Nord- 
stedt, in a letter to Mr. Arthur Bennett, says “ I think this 
species varies much in habit; when seeds grow early in spring it 
is annual; when late in summer, biennial; and in favourable 
localities perennial, by means of winter-shoots.” Mr. TV. TYhit- 
well says (in Jonrn. Bot. 1889, p. 357) :—“With A, serpglUfolia 
it could scarcely be confounded. From A, ciliata it may be 
separated by the leaves being sparser, and not appressed to the 
stem in the lower part (as they usually are in A. ciliata) ; the 
veins are not nearly so prominent; the armature of the stem is 
mneh more like that of A. serpgllifolia than of A. ciliata ; the 
capsules are larger and longer, and the seeds are larger. From 
A. norvegica it may be known by the whole surface of the plant 
being more hairy, with transparent gland-like hairs, the margins 
of the leaves more ciliated, with curved hairs; the seeds more 
compressed, smaller, and not so dark (or perhaps the present 
specimens have not fully ripened ?).” 

Mah, S. Sweden; England, West Yorkshire; Switzerland, 
lake of Joux. 

Iconogr .—FL JDanica^ Suppl. t. 15 (1853). 

145. A. BALEAHICA, Llmi. Byct. JSFat. ed. XII. iii. app. p. 230 
(1768); Tanf, in Farl. Fh Italiana, ix. p. 541. 

Hah, Sardinia, Corsica (up to 1250 metres), and Mallorca 
(from 400 to 1400 metres) in the Balearic Islands. 

Iconogr.— HMerit, Btirp, Ffov, i. t, 15 ; The Gaj^clen^ Jaii. 1885. 

Syn. a, cmsjfdtosa {non Ehrh.), Salisb. Prodr. p. 299. 

A. Corsica, Steud. Nomencl. ed. 2, i. p. 124. 

146. A. GLANDELiG-EEA, Fdgew. in Hook, f, FI. Brit. Bid. i. 
p. 240 (1874) ; Jacks. Bid. Keio, i. p. 179. 

Dense glandnloso-pubescens. Canles 2-5 ceutim., inferne 
glabri nitidi, nnmerosi suberecti. Folia pallide viridia ntrinqne 
glandniosa mollia plana, acuminata vel acuta, ovata vel elliptico- 
oblonga, nervis obscuris. Pedicelli tenues, erecti vel cernni. 
Calyx campanulatus, sepala linearialatemembranaceo-marginata, 

2i2 
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apice recurva. Petala obovata acuta, alba basi lilaciiia. Capsiila 
inclusa. 

Mr. Bntliie’s G-arliwal specimens sbow tbe ii.ve glands most 
distinctly. None of tbe undamaged petals in the Kaslniiir 
specimens eiamiiied seemed to be rounded at tbe ape^i as stated 
in Edgeworth’s description. 

Mah. Alpine Himalaya, from Kashmir to Sikkim, up to 
5450 metres. 

/3. Petala sepalis breviora, vel ea siibmquantia. 

147. A. J3IELOUA, Zinjh Mant. Plant, p. 71 (1767); Ta7if, in 
Pari. FL Italiana, is. p. 543. 

Porma elongata, Seer, in Serh, Polyt. Selvet. (1867). 

Laxior, caulibus magis elongatis. 

/3. apetala, Vill. (ap.) Prosp, FL JDaupli, p. 48 (1779); Hut. 
PL Patipli, iii. p. 622, t. 48. 

Corolla eranescens. 

Linnmus’s abort description is :—“ Oaules proeumbentes. 
P^olia subrotunda seu obovata, Isevia, obtusa. Pedunculi laterales, 
foliis duplo lougiores, bifidi et biflori: bracteis 2, linearibus ad 
divisionem, ut et in altero pedicello. Calyces ovati. Petala 
alba. Capsulge subglobosse.’^ 

Q-eogr, limits, — S. Austrian Poland. /S'. Albania. 

E, Transylvania. TF. Daupliiiiy (var./3). 

Iconogr.— Jacq, Ic. Par, Plant, 83 ; Ic, Tatcrin. xv. t. 91. f. 4 ; 
AIL M. Pedem, no. 1699, t. 44. f. 4, et t. 64. f. 4 ; Peiehh, Ic. 
FL Oerm. Selv, 4949.—(Var. /3) VilL Sist, PI, Eat^ph. iii. 
p. 622, t. 48. 

>Syn. Alsina^ithus hiflonis^ Desv. Journ. Bot. 1814. 

Aremria multicaidis, (non Linn.) Schur ex Simouk. 

148. A. Gayaita, Williams, 

Inferne subpubescens, superne glabra. Caules repeiites 
gracilea ramosissimi panllum angulati. Eolia suborbiciilaria 
apiee rotundata mucronuiato-apiciilata, enervia petiolata plana, 
basin versus parce ciliata. Elores panel solitarii ionge pedicel- 
lati. Calyx late campanulatus; sepala ovata obtusa obscure 
3-ner?ia erecto-patentia, margine anguste hyalina. Petala 
obovata, ealyce triente breviora. Antherm albidse. Capsula 
valvis 3 bidentatis dehiscens, Semina reniformi-globosa.— 
(A. balearica var, brachypetala, J, Gay herb, in Heib. Kew.) 

Eab, Pastriciale in Corsica [Beraji^io, 1828). 
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Subgeniis lY. DICEAMLLA. 
i. Badiaktes. 

Petala caljce longiora. Stamina 10. 

149. A. BAD IANS, Benth. PL Sartweg. IPexiG. p. 163 (1839-“ 
48); Jameson, Sgn. Plant, Mguai, i. p. 45 (1865). 

Yiscidiila. Eadix prselonga. Eolia lanceolata canaliculato- 
concava siibcartilaginea glabra. Sepala lanceolata. Petala 
oblonga iinguiculata radiato-patentia. Anther® violace®. 
St}!! 3 ; oviila circdter 10. Semina orbicnlata. 

From the available specimens, wMeb are damaged, no fiirtber 
characters are to be made out. dameson by a slip of the pen 
says that the sepals (petals ?) are ungLiiculate. 

Geogr, area. The Andes of Ecuador; Mt. Ilinissa and Mt. 
Chimborazo, near the line of perpetual snow, and at 1500 
metres. 

150. A. BICEANOIDES, H. B, K. Mv, Gen, et Spec, vi. p. 34 
(1823); Jameson, Sgn, Pla7it, JEqiiat. i. p. 45 (1865). 

Habit of Bicramm glaucim, Hedw., amoss. The type of this 
species is Lobelia hrgoicles, Willd. herb. no. 4011. 

Sab, The Andes of Ecuador, Peru, and Bolivia. 

Syn. Lobelia brgoides, Willd. herb. e,v Eoem. & Schuit. Syst. Veg. y. 
p. 41 (1819). 

Sectio ii. PrcN-opnTUM. 

Petala calyce muitum breviora, vel nulla. Stamina 10. 

151. A. BisuLCA, Bolirb, in Linnma, xxxvii. p. 248 (1871-72) 
(nomen); Bartl, in Reli^, Saenlc, ii. p. 12 (1830), sub Cherleria 
bisulca. 

Glabra vel teniiissime pubescens. Eadix parce fibrosa. 
Caules valde ramosi, diffuso-emspitosi, undique proeuinbeiites, 
temiissime puberuli, inmquales, 10 centim. Earai ramuliqiie 
partim ®que prociimbentes, partim (prsesertim floriferi) ereeti, 
approximati tetragoni parce piibescentes. Folia lanceolata 
acutato-mucronata nitida enervia, dorso convexo snlcis duobus 
angustis profundis notata, margine incrassata setulis brevibus 
eiliata, basi non attenuata, fere amplexicaulia necnon connata. 
Calyx coriaceus nitidus, basi subturbinatus; sepala ovato- 
lanceolata acuminata omnino glaberrima, extus sicut in foliis 
caulinis bisulcata. Petala imeaii-obionga, apice einargiimta, 
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calyce diiplo breTiora. Antlierje siibrotuiidie. Styli 3 (interdiim 
tantiiiii 2), Capsiila calyce incliisa. Semina 6-10. 

So called from tlie two furrows on the dorsal surface of tbe 
leares' and se])als. 

ITad, Tlie Peruvian Andes; and Oerro del Canipo-Grrande in 
Argentina (Grisebach in Qotting. Abhandl. 18705 p. 26). 

152. A, BEYOiDESj Wilhl herb. no. 8479, ex Sclileclit. in 
GeseUseJi. naturf. Fr. JBerlin. Mag. Tii. p. 201 (1818) \ H. B. 
4' X Fov. Gen. et Spec. ?i. p. 38 (1823). 

Habit of Cherleria sedoides. Tbe specimens from G-uatemala 
described by Mr. W. B. Hemsley do not seem to differ materially 
from tlie types except in tbe somewhat tougher sepals. 

/3. macropbylla, Fenzl^ in herb. Maenlce \ ap. Bohrb.in Linncea^ 
sxxvii, p. 250 (1871-72). 

Syn. a. serpens yar. Orizahce, Kobrb. in Linnseaj xxxyii. p. 271. 

The specimens of this variety are labelled Cherleria serpyllacea 
Preslj in Haenke’s herbarium. There is also an additional note 
that they were from the Peruvian Andes. Eohrbach is disposed 
to doubt that Haenke procured these specimens from Peru, and 
a posteriori does not admit the extension of the range of the 
species to South America. The leaves are larger than those of 
tbe type, but not so smoothly shining. 

Sab. Mexico : no locality {TJhde no. 1104, Scliaffner no. 489, 
M. Christie^ 1871), prov. of Cuernavaca, in the crater of Mt 
Popocatepetl (Aschenborn no. 730), Mt. Toluca in the prov. of 
that name at 3000-4700 metres {Heller no. 329), prov. of Vera 
Cruz {Linden [1838], no-938); G-uatemala, Volcan de Puego at 
3900 metres and at the summit {Calvin). 

Iconogr.— Bemsl, Biol. Oenir.-^Amer,^ Bot. v. t. 4. ff. 14-18. 

153. A. PYCKOPHTLLA, BoJifh. in Linnwa^ xxxvii, p. 250 
(1871-72). 

Caules multuxn ramosi; ramuli breves glabri. Eolia coriacea 
late ovata fere obtusa, margine ciliata, ad basin versus meinbra- 
iiacea, tantum 2 mm. longa. Sepala ovata obtusa late membra- 
iiaceo-marginata, duo prsefloratione exteriora margine ciliata, 
cetera glabra, tantum 2 mm. longa. Petal a nulla. Capsula 
oblonga. 

Species habitu valde insignis, fere Bgcnophgllum in memoriam 
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revocans. Biffert a priori liabitu, foliorum et sepal or um forma ac 
magnitudine, corollse defectu. E descriptione liiiic speciei 
affinis esse videtur etiam A. Alfamarccd, qiise tamen differt foliis 
interdmn boh imbricatis, OYato-Iaiiceolatis mucronatis, 4-6 mm. 
longis, floribus longe peduncalatis, stamiiiibiis 5 nec 10, qiigeqiie 
incertum est an ab A. nitida sat differat. 

Sah. Bolivia, near Potosi. 

154. A. PTCNOPKYLLOIBES, Fax, in Engl. JaJirh. xviii. p. 29 
(1893). 

G-labra. Eolia laneeolata acuminata niteseentia siibeoriacea, 
usque ad apicem dense ciliata, nervo mediano subtus valde promi- 
Bente ciliato, supra plus minus concava. Sepala oblonga aeumi- 
nata ciliata, late membranacea. Petala ap)ice obtusa, ininuta vel 
Bulk. Ovarium depresso-globosum ; styli 3. 

/3. corapacta, Fax, L c. p. 29. 

A typo recedit ramis valde abbreviatis, dense iinbricato- 
foliatis, csespites liumiles densas formaus. 

y, Moritziana, Fax (sp.), 1. c. p. 80. 

A typo recedit ramulis inferne foliis delapsis nudis ; foliis et 
sepalis perglabris. 

The specimens on wbicb this species is founded were identified 
with A. hisulca by G-risebacli (Symbol, p. 26); but tMs plant has 
not tbe characteristic furrows in tbe leaves wbicb distinguish 
A. histdca, and the ovary is much broader. 

Geogr. range^ —Argentina, provs. of Eioja and Salta; Colombia, 
Mt. Paramo de Mucbucbias. 

Syn. a, bmlca {no7i Rohrb.), Griseb. Symbol, p. 26. 

155. A. EOLiviANA, Williams. 

Syn. a. coTiferta, Wedd. in Ann. Sc. Nat. s^r. V. i. 1864, p. 293 {no7i 
Boiss. 1842). 

Caules multum raniosi, ramulis brevibus glabris. Polia 
oblongo-lanceolata, margine anguste membranaeeo ciliata, cete- 
rum glabra aut nervo mediano prominente vel interdiim toto 
dorso bispida. Sepala ovato-oblonga, margine anguste scariosa, 
aut duo prsefloratioiie exteriora margine ciliata aut rarius omnia 
dense villosa. Petala nulla. Capsula ovata, paullum infra me¬ 
dium in 3 valvas bifidas debiscens. Semina minima lenticularia. 
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/3. villosa (=A. conferta, mr, yillosa, JFedd. 1. c.). 

Kal. Eolivia, piw. Larecaja at 4500metres; Eem^ Mt* Cerro 
de Pasco, at 4400 metres* 

Bectio iii. PELUNCULOSiE. 

Petala caljce multum breviora, vel nulla- Stamina 5* 

156. A. PEBUJT'ctJLosA, Wedd. in Ann. Bc» Mat 1864, p, 294; 
Holirb, in Lhimea.^ sAsvii. p. 249 (1871-72). 

Piisilla, giaberrima, 1~1| centim. Polia subcoriacea ovato- 
oblonga acata plana, basi connata ciliata. Sepala ovata, dorso 
parce piiberula, margine auguste seariosa. Petala nulla, Capsala 
oTata exserta. Semina compressa. 

Species A, nitidm Peruvians affinis, sed diversa foliis dense 
imbricatis confertis niinutis, aepalis ovatis neqiie lanceolatis 
apiee conniventibus neque plane rectis, etiain fioribus apetalis. 
Ill utraqiie folia plana, tametsi liobrbacli aliter dicit. 

Mab. Bolivia; Eaico de Ohuquiagillo in prov. of La Paz. 

157. A. ALPAMAECiB, A. Gray.^ JBot. Tin. Bt. Maplor. Mooped* i. 
p. 116 (1857) ; Walp, Ann. Mot. vii. p. 297 (1868). 

Pusilla, giaberrima, 2-5 centim. Polia subcoriacea ovato- 
lanceolata cuspiclata, basi connata ciliata. Sepala coriacea ovato- 
lanceolata acuta. Petala nulla. Capsala inclusa. Semina 5 vel 
6, globulosa. 

A larger plant tlian the preceding, distinguished from it by 
the included capsule and spherical seeds, 

Ilab. The Peruvian Andes. 

Subgenus Y. AIIENAEIASTEIJM.' 

Becito i. Goupeeia. 

Piores miiiuti, cymoso-paniculati. Stamina 10. Capsula oblonga 

vel subglobosa, calyce inclusa.—Herba Europica biennis 

tenuis diffusa, foliis linearibus vel setaceis. 

158. A. MASSILIEKSIS, Menzl, ex Gren. # Oodr. FI. de Frame, 
i. p. 262 (1848) ; MO. FI Franp.,Buppl. (1815) p, 609 (Gouffeia 
arenarioides). 

Mah. Siliceous soil in hilly localities of Provence: dept, of 
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BoHclies-du-^Elione, Montredon, Saint-Loup, Carpiagiiej near 
Toulouse.; dept, of Var, environs of Toulon, Baon-de-quatre- 
lienres, Montrieux, la Sainte-Baume. 

Tconogr.— BeicJib. Ic. JBlant, Grit, iv, 899; Willh. le. clescr. 
iPL i2«r. Sisp. i. t. 66; Bory ^ Oliaub. Bl. Belopomi. n. 701, 
t. 24. f. 2 (A. Gouffeia, Chauh ,')—“ immerito et ex confusione 
schedulamm herb. Bauche in Grsecia indicatiir.’’ 

Bectio ii. LEPrEoniCLis. 

Flores parvi, cvinoso-paniculati. Stamina 10. Capsiila inSato- 
globosa, calyee inclusa.—Herbae Asiaticse procerse flaccidae 
annuse, foliis lanceolatis vel oblongo-lauceolatis. 

159. A. HOLOSTEOIDES, Bdgeio, in JBooJc. f, FL Brit, Inch i. 
p. 241 (1874); Boiss. FL Orient, i. p. 6GS (1867) (Lepyrodiclis 
bolosteoides). 

60-65 centim. Glabra vel glanduloso-pnberula. Caulis elon- 
gatus, interduin pilis brevibus inspersiis, sicco nitidus striatus, 
usque ad flores dichotome cymoso-paniculatiis. Folia deflexa 
linearia vel lineari-oblonga vel etiam lanceolata, acuta scabrida 
tenuiter ciliata. Pedicelii cernui, (in typo) calyce longiores, 
Sepaia lanceolata obtusa puberula membranaceo-iiiarginata. 
Petala alba, obovata vel lineari-spatbulata, basi angustata, caly- 
cem asquantia vel excedentia, apiee retusa, faucein versus venis 8 
longitudiaaliter notata. Ovula 4. Semina scabra, pallide 
brimnea. 

jj. stellarioides, Williams. 

Syn. Lepyrodiclis stellarioides^ Fisch. & Mey. in Sclirenck, Euum. PI, 
nov. (in nota) p. 93 (1841). 

Sepaia siib antbesi subpatentia. Petala dilute carnea, augusto 
lineari-spatliulata, eniarginata. Oapsula minor, niagis inclasa. 
Pedicelii florum calyce breviores. 

y. eerastioides, Williams. 

Syn. Lepyrodiclis eerastioides, Far. & Kir. Eniim. PI. Soongar. no. 167^ 
in Bull. Soc. Nat. Mosc. xv. 1842, p. 170, 

Pedicelii in plaiita juniore calyce breviores, in planta adulta 
plerumque ilio longiores. Petala alba oblonga einarginata, 
Capsiila minor, magis inclusa. 

Tbe variation in tbe length of the pedicels in these forms shows 
that the character is not to be relied on elsewhere in the genus 
as of any specific value. 
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paniculata, Williams, 

Syn. Lejyyrodidis pcmimlata, Stapf, in Denksclir, Akad. Wien, li. 
p. 287 (1806). 

Glaberrima, glaucescens, ample et plus niiiuis irregulariter 
panieulata, Eolia lanceolata. Sepala late meinbranaceo-margi- 
nata. Pet ala alba liueari-oblonga einargiuato-biloba. 

Geogr. area .—Temperate Asia. 

>. Chinese Tarkestaa: Sonngaria. Orient. 

B, Beluchistan. r 

W, Turkey iu Asia: proy. of Siwas. 

JE. China: prov. of Kansu, nortli of tbe river Hoang-bo 
{Fiasezhi, ex Journ. Linn. Soc. xsiii. p. 70 [1886]). 

Tliis is a species of wide distribution, and is found tlirough 
Eussian and Cbinese Turkestan, Afghanistan, Beluchistan, and 
Persia to tbe eastern part of Asia Minor, on the west coast of 
the Caspian Sea and in Eussian Armenia, in the Western Hima¬ 
layas, Tibet, Central Mongolia, in the desert of Soungaria and 
across to the prov. of Kansu in China. At Hopar in Hardistaii 
specimens were collected at 2800 metres {W, IL (7(9?2W.?/, Exped. 
to Karakoram (xlaciei’s, 1892), and in the neighbourhood of 
Gilgit south of the Hindu Kush at 2920 metres {Br, Giles, 
no. BOl, 1887), also in Baltistan in wheat-fields {Butlde, 1894.) 

Iconogr.— Camless, in Jacquem, Blant, Mar, In cl. Or, t. BO 
(1842-44), suh Goufieia crassiuscula. 

160. A. TENERA, Mdgeiv. in Book, f. Ml, Brit, Ind. i. p. 242 
(1874); Boiss. Biagn. FI, Or. nov, ser. II. i. p. 84 (1853) (Lepy- 
rodielis tenera). 

Glabra vel pubescens, intricatiin cmspitosa, 5-7 ceiitim. Caules 
filiformes. Eolia longe petiolata. Elores picrumquc axillaros, 
pedieellia divaricatis capillaribus sufiulti. Sepala lanceolata vel 
ovato-obloiiga acuta puberula niombranaeeo-margiiiata. Petala 
oblongo-linearia, apice Integra, calycem exccdeiitia. St/yli (pro 
genere) prselongi. Ovula 4. Semina scabra acute tuberculata. 

Eacies A. graveolentis, sed longe distat; evidentius affinis est 
A. longistglce, sed herba annua, toro vix eoncavo. 

Bah. N.W. India, Kishtwar and Bemabal in Kashmir; E. 
Afghanistan, Pasliat on the river Kunar (Kafiristan), 
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Bectio iii. Brachtstemma. 

Flores minierosi, in paniculis axillaribus vel terminalibus. Sta¬ 
mina 10, quorum 5 anantbera, Capsula depresso-globos^a, 
caljeem non superans,—^Herba Himalaica annua sub- 
scandens diffusa, foliis lanceolatis vel oyato-lanceolatis. 

161. A, HEPALEHsis, Bpreng, Syst. Veg. Cur. Post. p. 181 
(1828); Z). I)o7i, Prodr. Fh JSfepal. p. 216 (1828) (Bractj- 
stemma calycinum). 
a. bimalai'ca, Williams. 

Panicula glabra rel parce puberula. Folia ovato-lanceolata. 

/3. kbasiana, WiUia??is. 

Panicula Tillosiilo-pubescens. Folia lanceolata in 

Herb. Kew.). 

A climber, often covering trees to a beigbt of six metres from 
the ground. It commonly occurs at from 800-450 metres in 
the Pliinalayas. The species is overlooked in Mr. W. B. 
Hemsley’s ' Index Florae Sinensis.’ 

Geogr. limits. —A". ^ W. FTepal. 

S. Prov. of Assam : Munipur (G. Waft, 1882). 

F. China: prov. of Yun-nan, var. f3 (JDr. J. Anderson, 
. 1868). 

Iconogr.— Fenzl, in Fndl. Atahta, t. 16 (^Bracligstenijna 
calycinuni). 


Subgenus VI. ODOISTTOSTEMMA. 

Bectio i. BaebaTjE. 

Flores dicbotomo-eorymbosi, pedicellis elongatis erectis suffulti; 
bracteae foliacese. 

162. A. BABEATA., Franch. in Pull. Boc. Pot. Franoe, xxxiii. 
p, 430 (1886); PI, Pelavag. p. 93. 

Caulis 15-25 centim., ssepius solitarius, e medio divarieato- 
ramosus, dense glandulosus, viscidus. Folia pallide virentia, 
subtus glauca, oblonga vel oblongo-obovata obtusa, longe ciliata. 
Sepala lanceolata glanduloso-pubescentia. Petala rosea laciniata, 
calyce ssspius subduplo longiora. Ovula plura (6-7). 
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A species characterized by its leaves fringed willi long white 
cilia. 

Mab, China: prov. of Tim-nan, at the foot of Mt. Yang-iii- 
clian, 2500 metres above Lankong (1885). 


Seetio ix. Tunn-ax^ej^ses. 

Mores cymosi, pedieellis sub anthesi ereetis inox deflesis suiTiilti 
bractese foliacese. 

163. A. VUN'KANENSTS, FraneJi. m Bull. Soc. Bot. France, 
xxxiii. p. 431 (1886) ; Fh Belavay, p. 94. 

Eamosa, cliifiisa, pallide virens. Oaules graeiles inf erne 
glabrescentes, superne pubescentes et teniiissime glaiuliilosi. 
Folia glabresceiitia vel ad nervum et margiiie ciliata, utraquc 
facie punctis elevatis asperulata, iiiferkma breviter sed distiucte 
petiolata, e basi attenuata oblonga vel laiiecolata, obtusa eiiin 
inucroiLulo, superiora vsessilia magis ovata. Pedieelli graeiles 
glandulosi. Sepala lanceolata acuminata glanduloso-pilosa. 
Petala alba oblonga vel obovata, tenuiter apice fimbriata, 
calyce vix duplo loiigiora. Antherm violacese. Seiidua 3“-4, 
angulata. 

/3, tricliophora, Franclu (sp.) /. c. p. 431. 

Folia hispidala piloso-glandulosa. Inflorescentia paniculato- 
pyramidata. Ovula plura. 

y, angustifolia, FrancJi, FI. Belavay. p. 95. 

Folia anguste lanceolata acuta, pilis Komomorphis omnibus 
glandiilosis vestita. Inflorescentia anipla. 

In habit this variety is difterent from var. /3. The leaves arc 
narrower and are provided with hairs which are uniform in 
structure j they are very short, pluriceliular, ringed with brown, 
and glandular. In the type, on the leaves and sepals, these hairs 
are found mingled with others which are whitish, formed of two 
or three much longer cells, and acute, such as are found in 
A. glanduhsa^ the next species. Yar. is very similar to this 
next species, but is more robust, and has larger and more 
numerous flowers. 

Bah. China, prov. of Tun-nan : Mt. Pengay-tze above Hoiiang- 
kiapin, and Mt. Hee-chan-men above Lankong. 
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Wk A. OLAifDiTLOSA, Williams, 

Syn. Odontostemjna glandulomm, Benth. ex G. Don, Gen. Syst. Bot. i. 
p. 449(1831). 

A. Benthami, Edgew. in Hook. f. Fi. Brit. India, i. p. 242 (1874), 
non Fenzl (1840). 

Caules graciles ramosissitni glanduloso-pubescentes, pills 
pateiitibus articulatis. Folia iaferiora petiolata, superiora 
sessilia, iitraque facie pubescentia, margine ciiiata, vix obtnsa. 
Flores nutaiites, Sepala oblongo- vel lineari-lanceolata, apicibiis 
recurva. Petala alba oboyato-spatliulata lacerata. Antbera? 
ovales luteee. 

Sad). Temperate Himalaya: Knmaon and Sikkim. 

165. A. DEBiLTs, Sooh. /. FI, Brit. Lid. i. p. 242 (1874); 
Franch. in Bull. Soc. Bot. Fra7ice, xxxiii. (1886) p. 432. 

Caulis ssepiiis solitarius, simplex vel parce ramosiis, glandiiloso- 
pilosns, gracilis debilis. Folia oblonga vel oblongo-ovata, 
obtusa, utraqiie facie pubescentia, margine ciiiata. Flores 
aolitarii vel in cymis paucifloris; pedicellis divaricatis debilibus 
gracilibus. Sepala lineari-lanceolata acuta, Petala rosea obovata 
denticulata. 

Very like a small form of tbe preceding, but smaller in all its 
parts; tbe leaves more obtuse; tbe flowers not 6 mm. across; 
petals broader and not lacerate, merely irregularly toothed at the 
tip; fi.laments much shorter. 

Rah, Sikkim: alpine Himalaya, 4200-4800 metres. 

166, A. Delavati, Franch, in Bull, Soc. Bot, Fra^ice, xxxiiin 
p. 432 (1886). 

Caules breves ramosi intricati, pilis brevibus glanduloso-" 
liispidalis inspersi. Folia vix obtusa, oblonga, inieriora petiolata, 
superiora subsessilia, Pedicelli glandulosi, iiiferiores axillares 
solitarii, superiores 3-5 cymosi. Calyx basi rotundatus, leviter 
glandulosus; sepala lanceolata acuta, apicibus nunc recurva. 
Petala alba late obovata, nunc fere rotundata, laciniata. AntheriB 
ovat® lutesB. Ovarium multiovulatum. 

Rah. China: prov. of Tun-nan, summit of Mt. Tsaiig-cbaii, 
above Tali, at 4000 metres (1884). 
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167. A. QTJALEiLENTATA, Williams. 

Syn. Lejn/rodicUs quadridentatay Maxim. FL Tangiitica, p. 84, t, 31 
(1889). 

4-6 ceiitim,, intricata, c^espitem sat densum formans. Caiilis 
tener decunibens a basi divaricato-ramosissimus viscido-pubesceiis. 
Folia dense pilosa breviter petiolata, lanceolato-linearia vel 
lanceolata, acuminata vel acuta. Sepala oblonga obtusa. Petala 
oboYata quadridentata, dentibus ovatis vel lanceolatis, sepalis 
loiigiora. Ovula 4~5. Semina obtuse tuberculata* 

Hah. China : E. Kansu and N. Szecbiien, 

Iconogr.— Maxim. 1. c. 


Subgenus VII. MACEOdYNE. 

168. A. LOKGisTYLA, Francli. in Bull. Soc. Bof. France^ xxxiii. 
p. 433 (1886); Bl. Belavay. p. 96, t. 24 b. 

Eadix gracilis, multiceps. Caules tenues diffiisi bifari© pubes- 
centes. Folia oblongo-linearia, apice mucronulata, basi dilatata 
laxe connata, pare© ciliolata. Pedicelli axillares elongati glandu- 
loao-pubescentes. Calyx basi truncatus ,* sepala interne glandu- 
lifera, lanceolata, abrupt© mucronata, margine late albido-mem~ 
branacea, post anthesin ad basin leviter gibbosa, mox eomplicata. 
Petala alba ealyeem vix superantia, e basi cuneat4 distinct© 
unguiculata obovato-obionga. AntberiB Intern subglobosce. Styli 
subiilati, calycem longe superantes, Ovula 4-5. 

Tbis species is very near Thylaeospermumi and is a connecting 
link between it and Arenaria. The subgeniis M.acTogyne dilfera 
from Tliylacospermiimovljm tbe calyx, wbicli is not tubular, the 
receptacle being only slightly concave, and in tbe length of the 
styles. 

Eal. China : prov. of Tun-nan, on Mt. Li-kiang, at an altitude 
of 4000 metres (1886). 

Iconogr.— FrancJi. 1. c. 
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INDEX. 


The admitted species and the synonyms are arranged in a single 
alphabetical series, each synonym being in italics^ and followed 
by the name in parentheses of the species of Arenaria to which 
it is referred. 


Alsinanthis hijioHts, Desv. (biflora). | 
serpyllifolms, Desv. (serpyllifolia). i 
Alsine cctpilU'pes, Boiss. (capillipes). ' 
grandijlora, Orantz (grandiflora). 
Gfiffithii, Boiss. (Griflitbii). 
hkpkla, Crantz (hispida). 
leptoclados, Gale, (leptoelados). 
mo7iiana, Grantz (moniana). 
muUicauUs, Crantz (ciliata 'var. 
frigida). 

pimgens, Stapf (Lessertiana). 
repem, Buiz (lanuginosa). 
saxatilk Crantz (sasatilis). 
serpyllifolia, Orantz (serpyllifolia). 
tiitraquetra, Crantz (capitata etc.;. 
trifolia, Gould (ciliata var, nor- 
vegica). 

AUinella ciliata, S. F. Gray (ciliata). 
serpyllifolia, S. F. Gray (serpylli¬ 
folia). 

Arenaria ahietina, J. & C. Fresl 
(grandiflora var, abietina). 
acerosa, Boiss, ^ Heldr,, 400. 
achalensis, Griseh., 386, 
aeuleata, A Wats., 399. 
acutisepala, Haussk. ined., 395. 
aggregata, Boiss. (erinacea). 
ctggregata, Lois, (capitata). 
aireefolia, Fiscb. (capillaris var, 
aincfulia). 

algarbiensis, Welw. ap, Willie,, 358. 
AllionM, Kausch. (capitata). 
Alpamarcse, A. Gray, 42(5. 
alpina, Kern, in 8ched. fl. Austr.- 
Hiing. ii. p. 83 (serpyllifolia var. 
alpina). 

akinoides, Willd. herb, (lanugi¬ 
nosa). 

amabiks, Bory (tetraqiietra). 
andicola, Gillies (serpens var. 
andicola). 

andina, Bohrh., 372. ^ 
androsacea, Fiscb, (rigida). 
apetala, Vill. (biflora var, apetala). 
armeniaca, Boiss., 404. 
armeriastruin, Boiss., 303. 
bcetka, Salzm. (einarginata). 
Balansai, Boiss,, 377. 
balearica, Linn., 421. 
barbata, Branch., 429, 


AxexiaxmBe7ithami, Edgew. &Hook. f, 
(glaudulosa). 

Bentbami, FenA, 355. 

Blebersteinii, Schleebt. (gramini- 
folia). 

hiflo7'a, Griseb. (rotundifolia). 
biflora, Linn., 422. 
hkidca, Gi'iseb. (pycuopbylloides). 
bisulca, Bohrb., 423. 
blepbaropbylla, Boiss., 403. 
boliviana, Williams, 425. 
Boargeeana, Goss, ex Willk. (in- 
crassata). 

Boiirgaii, Hcmsl., 401, 
hrachyphylla, Pbil, (serpens var. 
andicola). 

hrevijlora, Gilib. (serpyllifolia). 
Brotberaua, Trautv., 375. 
bryoides, Willd. kerb., 424. 
buiiea, Stapf, ined., 374. 

Bm'hei, Hoivell, M. K.W. America, 
i. p. 85 (1897) (eongesta var. 
subcongesta), 

ccsspitosa, Pbil. (serpens var. andi¬ 
cola). 

ccBspitosa, Salisb. (balearica). 
cantahrica, Amo (serpyllifolia var, 
graciliima). 

capillacea, All. (grandiflora). 
capUlacea, Willd. herb, (capillaris). 
capillaris, Bolt., 414, 
capillipes, Boiss., 357. 
capitata, Lain., 364. 
caricifolia, Boiss., 412. 
cassia, Boks., 3()8. 
catamarcensis, Bax,^ 384. 
cepbaiotes, Bieb., 391, 
cerastioides, Pera. (purpuraseens). 
cerasUoides, Poir. (spathuiata), 
ciliaris. Lose., 359. 
ciliata, Linn., 418. 
oUiata, Sibtb. & Sm. (gracilis var, 
eretica). 

eiliolata, Edgew. Eooic.f., 373. 
cinerea, I)C., 350. 
colorata, Turez. (capillaris), 
compacta, (Joville, 396. 
conferta, Boks., 360. 
conferta, Wedd. (boliviana). 
eongesta, Butt., 392. 
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Areiiaria coBiea, Boiss., 370. 
coninibricensis, 342. 

controversa, JJoiss., 344. 
cprsioa, Steud. (balearica). 
creiiai, Sprang, (gracilis'ta/r. cretica). 
Grypto^yeiala^ Kunze (tefcragyna). 
cuciibalokles, 0. A. Mey, (gypso- 
pliiloides). 

cucubaloides, 8m.^ 396. 
dalmrica, Fiscli. (janeea). 
debiiis, Hook.f.^ 431. 
decmsata^ Salisb. (tetraqnetra, 
Bo'm.). 

decusBcita, Willd. herb, (lycopodi- 
oides). 

dcjtcxa, Decae. (grayeoleiis). 

Delavay i, Fra n oh .,431. 
dmi&a, Kifc. (gracilis), 
densissiuia, Edpetv., 406. 
dianthoides^ liort. ex Ledeb. (gypso- 
philoides). 

dianthoides, Sm., 408. 
dicranoides, ff, B. f K., 423. 
diffma, Ell. (lanuginosa). 
digyna, Willd. herb, (serpens), 
drypidea, Boiss., 399. 
emarginata, Brot, 342. 
erinacea, Boiss., 361. 

Jastigiata, Phil, (palustris ^ar. 

patagonioa). 

Eendleri, A. Qray, 417. 
ferruginea, Ditfhie, ined., 410. 
festucoides, Bentk. in Boyle, 401. 
jSlieaulis, Fensl in G~riscb., 363. 
jilifoUa, Breb. (graminifolia). 
f&rmosa, Fisch. (capiilaris var, 
formosa). 

Frankliuii, Bongl. ex SooJc., 392. 
G-ayana, Williams, 422. 
glanduligera, Edijew., 421. 
gianduloaa, Williams, 431. 
globiliora, Fdgew., 406. 
glutinosa, Boiss. (Ledebouriana 
vat, glutinosa). 
gorgonea, F. A. Bckmidt, 355. 
gothica, Fries, 420. 
gothica, Gron. (ciliata ear. laxior). 

■ Gouffeia, Chaub. (luassiliensis). 
Gouffeia, Fuel (controversa). 
gracilis, WaldsL cf’ KB, 354. 

Boiss. (graveolensyar. graeea). 
graminea, 0. A. Mey., 403. 
grammea, Steud, (grandiflora). 
graminea vai*. parviflora, Fenzl 
(blepharopliylla), 
graminifolia, Schrad., 409. 
graminifolia, var. /3, I/edeb, (saxa- 
tilis). 

graminfoUa, var. a. glabra, Fleisch, 
&Lindem. (saxatilis). 
grandiflora, Coss. (incrassata). 


Arenaria granditlora, Zinn., 347. 
grandijlora, Tornab. (leptoolados). 
graveolens, Schreb., 3(52. 

Grinithii, Boiss., 404. 

Guiceiardii, Heldr., 371. 

GiUlelmi- WakUmafii, Klotzscli (fes¬ 
tucoides). 

gypsophiloides, Linn., 411, 
gypsopkiloides, Stev. (cuciibaloides). 
gypsophUoides,\N')Md. herb, (juiicea). 
Halacsyi, Bald., 37(5. 
hirta, Sieb. (gracilis var. cretica). 
hispanica, Spreng. (spatbulata). 
hispida, Linn., 345. 
hkpida, Salzm. (raeeinosa). 
hispida, St. Amans (controversa). 
Holostea, Beaupr. (rigida). 

Holostea, Bid)., 394. 
holosteoides, Edgew., 427. 

Hookeri, Nutf., '393. 

humifiisa, Wahlenb. (ciliata var. 

norvegica). 

Huteri, Kern., 351. 
imbricate, Lag. Eodr. (tetraquetra, 
Boiss.). 

inconspwua, Foepp. (tetragyna). 
incrassata, Lange, 3<)0. 
iniricaia, Duf. (montana var, ia- 
tricata). 

isaurica, Boiss., 396. 

Jamesoniana, Bokrb., 383. 
juneea, Bleb., 397. 
juniper ina, Thuill. (grandiflora 
oar. triflora). 

juniperina, Vill. (grandiflora mr. 
multiflora). 

Jussi(Bi, St.-Hil. (lanuginosa), 
kansuensis, Maxim., 402. 

Koriuiaiia, Fisch., 410. 

Kotschyana, Eenzl (tmolea var. 
Kotschyana). 

kumaonensis, Maxm., 407. 
lanuginosa, Bohrh., 377. 
laricifolia, Lapeyr. (grandiflora). 
iaxa, Fisch. (grandiflora). 
Laxmawni, Fiseh. (capiilaris). 
Ledebouriana, Fen.sl, 400. 
leptoolados, Guss., 367. 

Lessertiana, Fend, 401. 
lesurina, Loret, 346. 
libanotica, Kotschy, 354. 
Liebmanniana, Bohrb., 358. 
lig&ricma, Lee. & Lamot. (lesurina). 
Unearifolia, Foir. (montana). 
Imijiora, VVilid. herb, (grandi¬ 
flora). 

Lloydii, Jord. (serpylhfolia var. 

macrocarpa). 
longifolia, Bieb,, 399. 
longifolia, BO. (saxatilis). 
longistyla, Franck, 432. 
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Arenaria Loscosii, Texid,, 369. 
Jychnidea, Bieb., 395. 
iycopoclioicles, Willd. herb., 384. 
macradenia, 8 . JVats., 417. 
macrosepala, Boiss., 370. 
Mandoniana, Jfedd., 389. 
MarschMnsii, Koch (serpyllifolia 
var. alpina). 
massiliensis, Fe?id, 426. 
megalantha, Bokrb., 379. 
melandryoides, Edgew., 374. 

; Meyeri, Kenzl (capillaris mr. 
Meyeri). 

micropbylla, 387. 

Qiiinutifiora, Lose, (leptoclados). 
mixta, Lapeyr. (grandidora var. 
mixta). 

modesta, Buf., 356. 
montava, All. (grancliilora). 
mootana, Linn., 346. 
monticola, Buclcl. (Benthami). 
mmiticola, Edgow., 402. 

Moriiziana, Pax (pycnophylloides 
var. Moritziana). 

midtivaulis, Linn, (ciiiata var. 
frigida). 

mulficaulis, Phil, (serpens var. an- 
dicola). 

muUicaiilis, Schur (biflora var. 
apetala). 

muralis, Edgew. ex J. E. Watson 
(festucoiclee). 

muralis, Sieb. (grayeolens). 
musciformis, Edgew. (polytriclioi- 
des). 

musciformis, Triana dr Flamh., 
376. 

' muscoides, H. B. ^ K,, 376. 
nana, Boiss. HeMr., 371. 
nana, Willd. herb, (muscoides). 
napuligera, Franch., 345. 
nardifolia, Ledeb. (capillaris var, 
nardifblia). 

nemoro&a, H. B. k K. (lanuginosa), 
nepalensis, Spreng., 429. 
nevadensis, Boiss., 369. 
nilghiremis, Eenzl (Balansse). 
nilghireiisis, Wight tj' Am,, 343. 
nitida, Bohrb., 375, 
mrvegiea, Grunn. (ciiiata var. nor- 
yegica). 

obtusiflora, Ktinze, 344. 
orbicularis, Vis., 370. 
orbiciilata, Boyle, 356. 

Orbignyana, Wedd,, 384. 
oreophila, Hooh.f., 410, 
otitoides, Adams (saxatilis). 
ovalifolia, Somfn. ^ Lev., 372. 
oxypetala, 8ihth. Sm., 357. 
paiustris, Naud., 387. 


Arenanapamphylica,i?«? 2 >s. Heldr., 
357. 

papillosa, Steud. (grayeoiens). 
paradoxa, BartJ. (lanuginosa). 
parvifiora, Jacks, [sphalm.] (paiwi- 
folia). 

parvifolia, Benih., 382. 

•patagonica, Phil, (paiustris var. 
patagoniea). 

patala, Alartr. (serpyllifolia var. 
patula). 

pedunculosa, Wedd., 426. 
pentandra, Maxim., 373. 
persica, Boiss. (Lessei'tiana). 
permiana, Poepp. (lanuginosa). 
Peyritschii, Bohrb., 389. 
pleuraiitha, BMl., 381. 

Poeppigiana, Bol?'b., 390. 
polycnemifolia, Boiss,, 393. 
polytriehoides, Edgeio., 404. 
l^omeli, Miinhy, 343. 
procera, Spreng. (saxatilis). 
Przewalskii, Maxim.. 408. 
pseudarmeriastrum, Bouy, 365. 
pubesceus, Ury. (grayeoiens). 
pulviuata, Edgew., 405. 
pungens, Clem., 393. 
pungens, Steph. (capillaris), 
purpurascens, Ba7n>.. 390. 
piLsilla, Stapf (pamphylica). 
pycnophylla, Bohrb., 424. 
pycnophylloides, Bax, 425. 
pyrenaica, Steud. (raontana). 
quadridentata, Williams, 432. 
querioides, Pourr. (inerassata, capi- 
tata ?). 

racemosa, Willk., 361. 
radians, Benth., 423. 

Redowskii, Cham. 4' Sohlecht, 353. 
reptans, Hemsl., 383. 
retusa, Boiss., 356. 
rhodia, Boiss. (graveolens). 
rigida, Bicb., 409. 

rivularis, Phil, (serpens var. andi- 
cola). 

Eoborowskii, Maxmi., 413. 
Rohrbachiaiia, Gaxeke, 384. 
rosea, Salzm. (emarginata var. 

Salzraanni). 
rotundifolia, Bieh., 352. 

Boylei, Penzl (festucoidea). 
TuscifoUa, Eeq. (cinerea), 
sabulinea, Griseh.,8^S. 

Balzinmmi, Presl (racemosa). 
sapoiiarioides, Boiss. k Bal. (macro- 
sepala var. minor). 
saxatilis. Bout. herb, ex Willd. & 
Lange (obtusiflora). 
saxatilis, Lapeyr. (grandiflora var. 
multiflora). 
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Arenaria saxatilis, Lmn,, 397. 
Saxifraga, Fm.zl, 418. 
saxosa, A. Grm/, S8S, 
scafmty Vabl (lanuginosa), 
seariosa, Boiss., 402, 
scopnloriwi, H. B. & K (aerpens). 
scopuloruni, Sclilechfc. (lanuginosa), 
serpens, B. JB. JC, 385. 
serpens var. OrkaheB, Bohrb. (bry- 
oicles). 

serpyllifoUa, Bourg. (newlensis). 
serp//Hi folia, Guss. (leptoclados). 
serp^ IB folia var. Umiior, Koch 
(leptoclados). 

serpillifolia, auct. ital. (serpylli- 
folia). 

serpyllifolia, Linn., 365. 
serpylloides, 0. Gay. (serpens). 
sefamt, Fiscb. (lycbnidea). 
setacea, Tbuill (capillaris). 

' seioscf, Wind, (capillaris). 
siUrica, Pers. (capillaris). 
sipylea, Boiss. • (graveolens mr. gla- 
brescens). 

soratensia, Rokrh., 381. 
sordida, Obaub, (einarginata). 
spathulata, Besf, 389. 
sphairocarpa Martr. {no7i Teiiore), 
(serpyllifblia var. patula). 
spkcBrocarjja, Tenore (serpyllifolia 
var. scabra). 

sgmlida, Bur. (emarginata mr. 
Salzinanni). 

ste7ioph/Ua, Ledeb, (saxatilis). 
Stevinimia, Boiss. (blepbarophylla 
mr. brevijQora, Williams), 
stolon if era, Viil. (graucliflora var. 

stolouifera). 

Stracl'ieyi, Edgcw., 374. 

Stuebelii, Hienm., 388. 

sfygia, Boiss. (gracilis var. stygia). 

subulata, Ser. (capillaris). 

Szowitzii, Boiss., 395. 
tcnella, jbufhie, ined., 350. 
tenei'a, Idjcw., 428. 
tc7ims, J. Gay (controversa). 
tctragyna, mildJicrb. ap. Bchlecht., 
407. 

tetruquctra, All. (capita(a), 
tetraqiictia, Boiss., 361. 
ietraquef.ra var. acnireqata, Beichb. 
(capitata). 

Utragiieim (excl. var. p.), Linn., 
3Icmt. Blmit. (capitata). 
tetrasticba, Boiss., 401. 
tmolea, Boiss., 352. 
toinentoea, WlUk., 354, 
tfamssilmnica, Simk. (rofcundifolia), 
tremula, Boiss., 367. 
trichophofa, Branch, (yunnan- 
ensis). 


Arenaria trichotoma, Boiss, (Lede- 
bouriana mr. paindflora, Boiss.). 
trifora, Linn, (grandidora mr, tri¬ 
ll ora). 

Lsehuektschoriim, Begel, 411. 
iicranicu, Spreng. (graminifolia). 
wxdensis, Pull, (serpyllifolia var, 
viscidiila), 

ursina, Bolmso^i, 412, 

Valentina, Boiss., 350.' 
varia, Dulae (serpyllifolia). 
viscida. Hall, f, (serpyllifolia), 
viseosa, Pisch. (capillaris). 
WaUiehmia, Ser. (serpyllifolia). 
yunnanensis, Franch., 430. 
Bigeloma elongata, Bafin. (lanugi¬ 
nosa). 

77iontana, Bafin. (montana). 
Bi'achysttmima calyobmm, D. Don 
(nepalensis), 

Brewerma s'ujfrutesce7ts, A. Gray 
(congesta var. suffrutescens), 
Cerasthnm are7iarioides, Crantz (spath- 
ulata). 

latifolium, Yitm. (Saxilraga). 
purpurascejis, Penzl (purpurascens)., 
Cherhria hhulca, Bartl. (bisulca). 
gra7idiJlora, B. Don (globidora). 
jimipe7'ma, I). Bon (densissima). 
nitida, Bartl. (nitida). 

Bolophrogma globiflo7nm, Fenzl (glo- 
biflora). 

jmiipmmm, Fenzl (densissima), 
I)i(fou7'€a p7irpurasce7is, Gren. (piir- 
purascens). 

E7'cmogo7ie aimfoUa, ^i'enzl (capillaris 
var. airaefolia). 
capillaris, FtnizI (capilbiris). 
cephalotes. Fenzl (ccphulotes), 
cnciihaloides, Hoben. (cucubaloi- 
des). 

davuriea, Fenzl (juncea). 
for7n()sa, Fenzl (capillaris var. for- 
nioEii). 

grambm, 0. A. Mcy. (graininea). 
g'raminifolia, Fenzl (grunnnifolia). 
'gypsophikiiUs, Fenzl (g^p-^oplii- 
loidcs). 

Holostm, Bupr. (Holostea). 
jmcea, bYnzl (juncea). 
long if alia, Fenzl (saxatilis). 
lye/midca, Kupr. (lycbnidea). 
‘niicrantlia, Schur (graminifolia), 
nardifoha, B’enzl (capillaris var. 
nardifolia). 

otitoides, Fenzl (saxatilis). 
procera, Beichb. (saxatilis). 
pimgens, Fenzl (pungeiis). 

Tiykla, Fenzl (rigida). 
sfenophylla, Fiscb. & Mcy. (saxa¬ 
tilis). 
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Efemogme suhdafa, Fenzi (capiUaris). 

EuthaUa wtimdifolia, Biipr. (ro- 
tundifolia). 

sei'pyUlfolia, Bupr. (serpyllifolia). 

Go'Uffeia arenarloides^ Bob. & Cast, 
(massiliensis). 

crassiuscula, Cambess. (holosteoi- 
des). 

koiodeoideSj C. A. Mej". (boloste- 
oides). 

Gypmphila, aggregata, Linn, (capi- 
tata). 

sticeulina,, Calv. et ZoLrab, 1807 
(blcpharophylla), 403. 

Lepyrodwlis Gerasfioides, iuir. & Kir. 
(holosteoides va,r. eerastioidesj. 

holosteoides, Fenzi (boioisteoides). 

paiiicuhtfa, Stapf (holosteoides var. 
paniculata, 11 illiauis). 

qiiadridentata, Maxim, (qiiadriden- 
tata, WillimMf 

stellarioides, B^isch. & Mey. (bolo- 
steoides var. stellarioides, 
WilUa-ms). 

• tenem, ]B()iss. (tenera). 

Lobelia hryoides, Wiild. herb, (dicra- 
noides). 

Micropetalim lanugmomm., Pers. 
(lanuginosa). 


Moehringia nemorosa, Fenzi (lanugi¬ 
nosa). 

umhrosa, A. Gray (sasosa). 
Odontostemma glandulosumi Benfcli. 
(glaudulosa, WlUlanLs). 

JPettera graniinifolia, Eeiclib. (sasa- 
tilis). 

Flinthme aggregata.'ReieMy. (capital a). 

tctraqiietra, Beiehb. (teCraquetra 
mr. pyrenaica). 

Bpergida ciliaris, Brot. (coiiimbri- 
censis). 

Spergiilastritm laiiuginosiirti, Mielix. 
(lanuginosa), 

Stellaria aculeata, Scop, (graudillora). 

Aremiria, Linn, herb, (spathulata). 

clonga.ta, Kutfc. ((lanuginosa). 

Kingii, S. 'Wats, (eongesta mr, 
Kingii). 

hnayiiiosa, Torr. & Gray (lanugi¬ 
nosa). 

lo/igejmlunciiiat.a, Baldw. (lanugi¬ 
nosa). 

‘muraiis, Link (eapitata). 

pubesccns, Wiild. herb, (lanugi¬ 
nosa). 

scLvalilis, Scop, (saxatilis). 

Baxifraga, Bertol. (Saxifraga). 

serpyllifolia, Scop, (serpyllitblia). 


The Comparative Anatomy of certain G-enera of the Cycadacete 
By W. C. WoKSDELL, B.L.S. 

(Plate 20.) 

[Bead 3rcl February, 1898.] 

Iktrobuction. 

Material of xarions Cycadaceous plants having at different 
times within the past year or two been placed at my disposal, I 
made a careful investigation of the anatomical structure of the 
plants concerned. The greater ■ part of the material afforded 
little of a novel character, hut one or two of the plants examined 
exhibited interesting and striking structures. It was considered 
worth while to describe in a single paper each plant in succession 
which I had investigated, although the structure of some of 
these differs little from what has already been deiicribed in othez* 

* From the Jodrell Laboratory, Eoyal Gardens, Kew. 
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plants. As om* knowledge of the anatomy of the Cycads is at 
present soiiiewlnat meagre, it seems desirable to record any 
fresh observations on the internal structure of plants of that 
order even when that structure is of a comparatively normal 
type. 

CtCAS REVOIiUTA, TllUnl), 

Young Seedling^', 

I examined two young seedlings of this plant. The chief 
points in their structure, to be described below, are the vernation 
of the cotyledons^ the structure of the vascular hmdles of the 
latter^ the connexion of these bundles loith the stem^ and the 
extra fascicular vascular structures of the hypocotyh In one of 
these seedlings the plumule is scarcely as yet visible between 
tlie stalks of the cotyledons, and the radicle still quite sliort 
(PL 20. figs. I & 2). The other seedling is somewhat older, the 
plumule having grown out, bearing two conspicuous acalc-leavea 
which almost completely enclose it (figs. 8 & 4). The hypogeal 
cotyledons are united together and embedded in the endosperm of 
the megasporangium (fig. B) : they are thick and fiesliy ; the two 
together, united by their ventral surfaces, are round in contour, 
as seen in transverse section. They separate at the tips, as they 
do below in the stalk. Each cotyledon has, morphologically, a 
conduplicate vernatiari: this is proved, first, by the arrange¬ 
ment of the bundles in a A-shape, the open part of which is 
directed towai’ds the ventral surface ; secondly, by an indication, 
in the free tip of the cotyledon, as seen in transverse section, of 
the place of union of the two folded* portions of the lamina by a 
line of cells, smaller in size and with more conspicuous nuclei 
than the rest, extending a short way inwards from the ventral 
face; one of the two lobes thus formed is considerably larger 
than the other. Some endosperm extends part way along the 
ventral surface of the organ. 

The A opens out more or less markedly in the tip of the cotyle¬ 
don, as also below in the lower part of the stalk, regions where 
the organ becomes more flattened and less angular in shape, 
fhe cotyledons, except at the tip, are completely connate and 
are not easily separable. In transverse section the place of 
union of the two is indicated by two rows of cells running across 

* Of. Bower: On the Comparative Morphology of the Leaf in Vascular 
Cryptogams and Cymnosperms,” Phil. Trans. voL 176.1884, p. 688. 
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the broadest part o£ tbe circular section, wliich are smaller, 
squarer, and more compactly joined together than those of the 
rest of the tissue. In one of the small seedlings one of the 
cotyledons is partly aborted; the other is considerably contortfd 
and slightly folded round the smaller one. 

In the tip of the cotyledon, as seen in transverse section, 
are five bundles, one of vchich lies right on the edge of the endo¬ 
sperm. They are collateral in structure. The chief peculiarity 
is the development of a very conspicuons transfusion-tissue 
arising from the centripetal xyiem, which I have already described 
in a former paperThis transfusion-tissue is not seen in such 
great development in the larger seedling, only the smaller tra- 
cheides of this tissue which occur on the sides of the phloem are 
there seen. It disappears lotver down in the cotyledon. The 
centrifugal xylem gradually predominates as the bundles ap¬ 
proach the base of tite cotyledon. In each cotyledon the five 
bundles fuse into three, wliich pass into the stem to form part 
of the central cylinder. This course of the eotyiedoiiary bundles 
into the stem is interesting inasmuch, as is also the case with 
those of the scale-leaves, it diifers from the girdle-leaf-traces 
of the foliage-leaves in being perfectly and radial in 

direction, whereas the girdles assume a tangential and circular 
direction through the cortex of the stem. This latter course of 
the bundles is probably, therefore, a modern acquirement, the 
leaf-trace bundles originally having a straight course like those 
of the scale-leaves and cotyledons. As seen from the respective 
places of insertion of their bundles, the cotyledons are not both 
placed at the same level oil the stem. Eventually, the central 
group of bundles of the stem, which are entirely collateral in 
structure, and whose xylem is wholly centrifugal, form a cylinder 
whose bundles, in one or two places, are united to form an arc. 

A transverse section of the young piumular leaf shows a 
group of eight or nine bundles forming an irregular O; they 
appear under a low power perfectly concentric structures; in 
reality, the phloem lies on one side only, though very much 
curved into an arc of tissue around the minute group of 
scarcely thickened tracheides; the phloem fibres are also already 
differentiated. 

Unfortunately, the exact transition from stem to root was not 

“ Traiisf'usion-tissue: its Origin and Function in the Leaves of Gymno- 
spermous Flauts” : Trans, Linn. idoc. ser. II. Bot. vol. v. 1697, pp, 301-319. 
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saeii; it must tnke place very liigli up, iminediatelj below the 
ioBertion of tlie cotyledons. 

Ill tbe larger seedling, in tlie region close beneatli tlie insertion 
of the cotyledons, viz. in tbe upper liypocotyl, there is an oval 
cylinder of well-developed secondary xylem and pliloein enclosing 
a parenchymatous tissue in which is the diarcli plate of xyleiii 
with its protoxylem group at each end, though this latter is be¬ 
coming broken up and the pith smaller in area in the uppermost 
part of this region. In the phloem, especially in the well-marked 
primary phloem, are numerous fibres, somewhat resemhliiig 
tracheides as seen in transverse section. Outside this is a zone, 
several layers thick, of peideycle, bordered externally by a well- 
marked endodermis. In the pericycle of this region of the root 
concentric strands occur which, to the number of three or four, 
and varying in size and development, occupy isolated positions 
around the central cylinder. They are conspicuous and well- 
developed. Their central portion is filled with scattered, iso- 
diametric tracheides with reticulate thickenings, which are formed 
hy a surrounding camhial layer j the latest-formed xylem- 
elements on the periphery of these are ratliOT more regular in 
shape and position; phloem surrounds the whole, thus com¬ 
pleting the stele (fig. 5). Tower down in the hypocotyl it is 
seen how these structures originate. A cambium arises in the 
pericycle, forming phloem on the inside towards tbe central 
cylinder, and xyiem on the outside. In some places, at the end 
of the central cylinder, the extrafascicular cambium is seen to 
be continuous with the normal cambium of the central cylinder. 
Gradually passing into the upper hypocotylcdonary region, this 
anomalous cambium extends round and forms orejitually the 
concentric strands. This is evidently tho same ])hcn()merioTi as 
that described by Gregg in the root of Qifcas Seeniarmi, AL 
Braun although in my seedling the cambium has the form 
of a local ring, and never forms a zone round the central 
cylinder. 

In a younger part of tbe root, where secondary thickening of 
the central cylinder has, however, begun, there is as yet no trace 
of the extrafascicular cambium. 

The youngest part of the root of the larger seedling is triarch, 
each group of protoxylem being forked, with diverging arms. 
An outer periderm of three or four layers is present. The 
^ ‘ Annals of Botany,* vol. i. 1887. 
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youngest part of the root of tlie young seedling appears to liaTe 
four protoxylem groups. 

We thus see that it is as part of tlie earliest-formed, tissues of 
the seedling that the anomalous strands arise, for they gradually 
dwindle and disappear both in passing upward into the plumular 
stem and downward into the root. 

The tracheides in the plnmnlar stem, cotyledons, and scale- 
leaves have sealariform thickenings on their walls, which, 
however, merge into slit-like pits and close reticulatious. 

Older Beedlings, 

Two other seedlings of this plant came to my hand, both of 
which are very much older than the last two described, and have 
already undergone a considerable amount of secondary thickening; 
they bear two or three foliage-leaves. The chief features in their 
structure, to be enlarged upon below, are: the extrafaBciciilar 
collateral si07ies of secoiidary thichefiing outside the central 
cylinder^ the seconda^^y concentric strands and the obliquely out- 
gomy strands m the cortex^ and the occurrence of centripetal xyleni 
in some of the leaf-traces in the stem. 

In the hypocotyl and the lowest part of the stem the central 
cylinder is surrounded by a conspicuous irregular band of vascular 
tissue, consisting of sylem and pbloem in the normal position, 
which in places is broken up into small semi-concentric strands. 
In one of the plants, an extra strand, but very weak and incon¬ 
spicuous, and with inverted orientation of parts, occurs between 
the central cylinder and the first extrafascicular strand (cf. Ma- 
crozmnia iFraseri^ Miq.) Lower down in the hypocotyl these 
extrafascicular strands break up into co^icentric structures, several 
in number and of different sizes, which still lower down die out. 
Passing in the o|)posite direction upward through the stem, the 
outer strands become reduced and isolated and finally fuse with 
the central cylinder. Some, however, appear to end blindly in 
the cortex. 

These strands are all secondary in origin, and doubtless re¬ 
present a more advanced stage of the small concentric strands 
described in the root of the young seedlings. 

Ill the hypocotyl broad strands are seen passing out obliquely 
from the central cylinder, some of which arise opposite a proto- 

^ "Worsdell: “ On the Anatomy of Macrozamia, aa compared with that of 
other Genera of the Cycadese,” Ann. Bot. voi. x. 1896, pp. 610-612. 
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xyleiii group, while others apparently arise from tlie region he- 
tweeii tATO protoxyleai groups. Some of these strands remain close 
outside the central cylinder, with which they once again fuse in 
another part of their course. Others pass farther out, and 
become split up into three or four concentric strands or parts of 
such. In the outer part of the cortex they assume a vertical 
course; their tracheides are twisted about and run in almost 
every direction. These strands, after their parts have become 
fused into a single circular strand, whose centre is occupied by 
short and angular tracheides, die out completely Avbere that part 
of the cortex Avhieh they traverse abruptly terminates, and the 
root assumes a much smaller diameter. 

In one place a small strand is seen ruiiuiug off straight to the 
margin of the root. 

All these structures, passing obliquely or radially outward 
from the central cylinder, possibly represent the relics of an 
effete lateral root-system, but of this I can say nothing certain. 

In the other part of the stem occur other very smaU^ round, 
concentric strands which are seen to run up to the base of the 
leaAms (fig. 6). They probably die out lower down in the stem, but 
this was not traced. Along their vertical course they fuse here 
and there with leaf-traces; they also branch frequently, and are 
therefore very unequal in size, varying also considerably in 
shape in different parts of their course; in places they open on 
one side, forming a small gap. In the upper part, near their 
termination, the strands become crescciit-shaped and collaterai 
in structure, and eventually fuse, just under the base of a leaf, 
Avith a leaf-trace bundle. 

The small strands just described are purely eaiiliue structures, 
belonging to a system external to tbe extrafascicular strandB 
wliieh occur immediately around the central cylinder, and per¬ 
taining to tbe same category aa the cortical cauline strands 
already known to occur in the adult stem of Oycas. 

Some of the leaf-trace hmdles^ observed ifi the cortew of the 
stem, have some cmtrifetal asylem, which is quite conspicuous; 
many have already lost it while still in the leaf-base. The 
occurrence of this tissue in these bundles is interesting, for it is 
a rarity in the vegetative system, and is here to be considered 
as constituting an abnormal variation from the usual type of 
structure in these leaf-trace bundles. 
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CrcAs MEDIA, B. JBr, 

Adult Plant* 

I iiixestigated a large stem of tliis species, about 14 inebes in 
diameter, and containing about a dozen vascular rings tbe 
structure, therefore, would be in every respect imicli more 
advanced tlian in tbe previous specimens of Oycas wbicb I 
had studied. 

Tbe only special points to be noted here are: the peculiar 
structure of the girdle-leaf-trace bundles^ and the large concentric 
strands in the cortex, tbe remaining parts of tbe structure being 
sufiieieiitly normal. 

Ill tbe outer part of tbe cortex there is a very thick formation 
of periderm, consisting of but a small quantity of cork, but a 
very large amount of pbelloclerm, tbe latter contaiuing great 
numbers of stone-cells. 

Ell ailing obliquely ont from the periderm in a tangential 
direction are tbe girdle-leaf-trace bundles, with their xylem 
directed inwards. As seen in transverse section, i.e. in a 
radial section of tbe cortex, these bundles are elongated radially 
and are rather narrow tangentially* They present a peculiar 
feature wbicb has not been noticed in tbe girdles before either 
of this or any other genus, inasmuch as they exhibit a distinct 
tendency to assume a concentric structure, a cambium extending 
round in circular form on either side of tbe bundle and forming 
several layers of parenchyma, amongst which occur, either in small 
groups or singly, isodiametric or slightly elongated, reticulate 
tracbeides, of very irregular, angular shape. In some bundles 
tbe concentric disposition of these secondary cells is not so 
obvious, but in others they form a nearly complete circular 
strand, of wbicb tbe bundle is a segment. As seen in longitudinal 
section of tbe bundle, tbe xylem of its main part consists, on tbe 
inner side, of a band of reticulate elements, which are succeeded 
by scalariform tracbeides, next to these come tracbeides with 
very thick walls, and, apparently, simple pits, for no border is seen 
to be developed j the tracbeides nearest the phloem have very 
narrow^, elongated, bordered or scalariform pits. These girdles 
have an irregular course, and there occur, moreover, Between 
them curved radial connexions. 

In some parts of the cortex, at its extreme outer edge, and 
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just to tlie iiivside of the periderm, are found tlie canline cortical 
strands whicli run perpeudicularly tliroiigh the stem. At this 
stage in the development of the stem they are of large size and 
are greatly extended in the tangential direction, hut very narrow* 
radially (PL 20. fig. 7). 

They have a distinctly concentric structure, though, owing to 
the compression which they have undergone through the growth 
of the stem, tliey appear rather to consist each of two mutually 
inversely orientated strands, of which fig. 8 represents only a 
stnall portion. In the central region of such a strand is a dense 
mass of tracheides, irregular and angular and mostly isodiametric 
in shape, and lying in every conceivable direction; many of 
them have beautiful reticulations on their walls, others bordered 
pits (fig. 9). Mettenius, in his description of these cauline 
strands, speaks of these toeheides as pertaining to the pith, 
which is a very natural inference from their position and very 
irregular arrangement. They belong, however, to the xylem, 
and are in reality the elements first formed by the cambium on 
the inner side of the latter. Subsequently, the cambium forms 
eight or ten layers of tracheides of the normal kind, which occur, 
as seen in transverse section, either in single rows or in groups 
of two or three rows, these strands being separated by wide rays 
of parenchyma. The phloem is of about the same thickness and 
contains great numbers of small fibres. As seen in longitudinal 
section, the tracheides have bordered or scalariform pits. The 
whole ofthe tissues composingthesecaiiline strands are secondary; 
and the strands are situated immediately to the inside of the 
periderm, if not partially embedded therein, for the large stone- 
cells characteristic of the periderm occur in abundance in the 
phloem of these strands, and appear to be in radial rows which 
are continuous outward with those of the periderm. These 
strands a.re not always perfectly vertical, but occasionally assume 
for a short distance a horizontal course; at intervals the place of 
j uncture with a leaf-trace bundle is observed. 

The vascular zones^ as above stated, are twelve in number. 
The segments composing them are very irregular in position and 
the tracheides have the usual curved, bent course, as seen in 
tangential section. The innermost zone of wood is very much 
subdivided in places into single rows of tracheides, the parenchy¬ 
matous tissues being greatly developed. Eemnants of the 
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protoxylem can be detected in the outermost region of tlie 
pith. The tracheides of the secondary wood have the usual 
bordered pits. On the inner side of each zone of wood can 
usually be seen the short, angular, irregularly-shaped ti*aeheides 
that were observed in Macrozamia in a similar position; they 
often occur in vertical rows, at other times are irregularly 
scattered in the parenchyma. They are the first-formed 
tracheides of the outer, secondary zones of wmod, and are of 
the same nature as those of the cortical strands above described. 
They usually have bordered pits on tbeir walls, but often have 
a kind of reticulation instead, which is probably due to the 
absence of the borders in closely-set pits. The pldoem of the 
secondary zones has often only half the tliickness of the xjlem; 
it contains, as in all Cjcads, numerous fibres. 

In both transverse and tangential section the course of the 
leaf-traces through the medullary rays is very well seen. In the 
latter section, where they are transversely viewed, their orien¬ 
tation is seen to be rather diverse, the xylem being directed 
either upwards, sideways, or obliquely. 

The structure of the stem, as seen in this plant, is therefore 
an extension, and the ultimate outcome, of the structure observed 
in the much younger plants of O^cas revoluta, Thunb. 

MACEOZAMrA SPIEALIS, 3£iq. 

Young Seedling, 

Two plants, both still attached to the megasporangium, came 
under my investigation, one of which had developed one or two 
foliage-leaves, the other, being much younger, had as yet 
developed none. 

The only points of importance in the anatomy are: the 
similaritg in structure of the cotyledons to ivhat obtains in 
Cycas, the absence of any unusual structure in the pith of the 
stem, and the occtirrence of obliquely outgoing strands in the 
hypocofyh 

In the cotyledon the bundles are arranged as in the case of 
Oycm, They are quite collateral in structure, but some amongst 
them are more or leas curved. A large amount of centripetal 
xylein is preseut, some of which extends round to the sides of 

^ Worsdell, in Ann. Bot. vol. x. pp. 608, 613. 
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tlie iDLiiidle ; tie outermost tracieides are larger and have 
reticulations on tlieir transverse walls, some of the latter being 
interspersed amongst the ordinaiy tracheides of the centripetal 
xjlem. Thus the same transition occurs here between tlie 
centripetal xylem and the transtusion-tissue as is the case iu. 
C^cas. 

The bundles of the petiole of the young foliage-leaf have the 
normal Cycadean structure, the xylem consisting, ia the upper 
part of the organ, chiedy of centripetal, in the basal part almost 
entirely of centrifugal xylem. An interesting transition between 
these two types of xylem-development can he followed wliere, in 
proportion as the centripetal xylem decreases, the centrifugal 
xylem increases in quantity, until the latter completely replaces 
the former* 

A transverse section of a tliick scale, situated in the region 
between the insertion of the cotyledon and that of the foliage- 
leaves, shows it to possess three bundles with iiiesarch structure 
and four or five mucilage-canals; in each of the latter is a fringe 
of thyloses, these not having extended as far as the centre. On 
the dorsal side of the scale are two distinct layers of periderm, 
which become confliient towards the margin. 

The stem exhibits a single cylinder of vascular tissue. The 
xylem-strauds, as usual in Cycads, have a very irregular, curved 
course. Iteticulate protoxylem-eleinexits occur on the inner side 
of the wood. 

As showing what marked and important variation, in structure 
may occur between two species of the same genus in this order, 
I may recall the structai*e of the stem of Macrozamia Fraseri^ 
Micp, in wdiich, besides the first-lormed cylinder, two or three 
others axnse successively on its outer side; while in the pith a 
well“developed cauJine system of bundles is present In 
Jf. spiralis^ Miq., neither of these highly interesting characters 
in the structure obtain. It is true that 1 am describing very 
young plants of this species; but I feel sure that they are not so 
young but that, if these characters were really possessed by the 
plant, they would already have given some indication of tlieir 
presence. 

In a transverse section of the hypoeotyl, w4ere the central 
cylinder is still of considerable thickness, strands of vas¬ 
cular tissue are seen passing obliquely outward from the 

* Woradell, Ann. Bot. vol. x. 1896. 
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central cylinder, so that throughout their course they appear 
in transverse section. They contain iso diametric, reticulate 
tracheides. In one case such a strand is seen to di?ide into 
three distinct parts, apparently possessing root-structure, of 
which the middle strand passes directly outwards, and one to 
either side in a tangential direction. It is possible that these 
strands belong to an effete system of lateral roots; and it is 
probable that they are of the same nature as the large compound 
strands described on a previous page as occurring in the cortex of 
the hypoeotyl of Cycas revoluta^ Thunb., but one cannot speak 
with any certainty. Two cases of dichotomous branching of a 
lateral root were observed in a younger seedling, in which the 
root-stele passes direetly outward from the diarch stele of the 
parent root and in the outer part of the cortex dichotomizes 
so that each branch diverges to one side, passing obliquely 
away; a knob-like projection on directly opposite sides of 
the root indicates the position of the young lateral roots, 
which, however, would probably never become anything more 
than rudiments. 

Lower down the root becomes extremely swollen ; owing 
to the enormous increase of the parenchymatous tissues, the 
vascular strands composing the central cylinder become widely 
separated and scattered throughont the ground-tissue, and are 
relatively but little developed and few in number. Characteristic 
thill-walled sclerides occur in groups in the pith, cortex, or 
medullary rays of the xjlem. 

In the lower portion of the root, where its fleshy consistence 
has disappeared, the characteristic diarch plate is found. The 
pericycle consists of from 5-8 layers of cells and is honnded by a 
conspicuous endodermis. Dark-walled fibres occur scattered in 
the cortex. Two layers of periderm are to be observed—the one 
external and hypodermal, the other internal and occurring 
immediately to the outside of the pericycle. 

Staistoebia babadoxa, T. Moore. 

Young Seedling. 

It was my good fortune to he able to investigate a young 
seedling, of this plant grown in the Eoyal Gardens. 

As the adult plant exhibits, both in its foliage and in the 
mesaroh structure of the vascular bundles of the peduncle, a 
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striking approach to the more primitive conformation and 
structure of Ferns, I began my study of the seedling plant with 
the full expectancy of discovering some primitive character or 
other wdiich would serve to distinguish it in some way from 
Cycads generally. And in this I was not disappointed, for the 
especial point to be insisted upon in the following description is 
the presence of concentric bundles in the cotyledon^ which must be 
regarded as of great importance; beyond this, the only character 
worth noting is the presence of obliquely outgoing strands in the 
llypocotylp^^\liQh. supply an endogenously arising lateral appendage. 

The young plant was attached to the megasporangium by its 
cotyledons (PL 20. fig. 10); it bore a small foliage-leaf of four 
piniitie and a very short radicle (figs. 11 & 12). 

Each cotyledon has, in the up 2 ')er part, four bundles arranged 
in a row parallel to the greatest width; each bundle consists of 
well-developed phloem, a small protoxylem-group, and several 
centripetal tracheides (fig. 13). In the low'er part of the lamina 
of the cotyledon and in its stalk, besides the row of four or five 
bundles, there are two or three others towards the ventral side, 
which may be orientated like those of the normal row or may lie 
sidewajS; Ascending towards the upper part of the organ, 
however, the phloem of these inner bundles tends to disappear, and 
about halfway up it maybe either quite absent or represented 
by but a few inconspicuous elements. (Tins may also occur in 
the basal part.) At length, in ihe upper region, these bundles 
entirely lose their phloem and their xylein becomes united eacli 
with one of the normal bundles. 

Descending towards the basal region, the bundles gradually 
become more and more concentric^ until the majority are com¬ 
pletely so. Those at the ends of the row remain semi-concentrie, 
being still more or less collateral. The concentric bundles are 
extremely small, offering a striking conti'astin this respect to the 
much larger collateral bundles of the upper laminar region. Their 
centre is occupied by a small group of primary xylem ; no secon¬ 
dary tracheides are present. Primary phloem, at least in some 
bundles, would appear to occur all round (fig. 15); in other 
eases the bundle is enclosed on the ventral side by secondary 
phloem only. It will thus be seen that in the cotyledon of this 
plant a clear case exists oi. primary concentric bundles. I know, 
moreover, of no other instance in the vegetative foliar organs of 
modern Cycads where such structures are met with. 
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In the stalJo common to tlie two united cotyledons there are 
four small bundles in the normal row of each Half, mostly entirely 
Goncentrio (fig. 14)? and one much larger bundle? collateral in 
structure and normally orientated, situated towards the inner 
side of each half. 

This large inner bundle has well-developed sylem and pliloem 
in the normal position. On its inner side there are several irre¬ 
gular divisions in the cells bordering on the xylem. Higher up in 
the cotyledon, but still iu its basal part, the large inner bundle 
has a little phloem on the ventral side of the xylem, but the 
phloem here appears to he dying out all round. 

In the upper part of the stalk of the cotyledon, where it has 
become a distinct and separate organ, the tracheides of the inner 
bundle become large and more or less isodiametr-ic; divisions 
representing phloem occur on hoth sides or all round the xylem, 
the latter case constituting it a concentric structure; the divisions 
on the ventral side are much more definite and regular. Proto- 
xylem is not here easy to distinguish, though in one case one or 
two small elements are seen adjoining the most definite divisions. 
Still lower down in the stalk the tracheides are seen to run out 
away from the bundle in a tangential direction, and are here 
large, isodiametric, and angular. They eventually, lower down, 
as shown by the succeeding sections, entirely vanish. The phloem 
also disappears. The small normal bundles of the cotyledon, 
in the lower part of the stalk, lose, their complete concentric 
structure (fig. 16). 

Periderm arises allround the stalk of the cotyledon, cutting 
off the outer few layers of cells. 

In the lamina of the cotyledon bordering on the crushed 
endosperm-layer, is a very conspicuous absorptive layer. Its cells 
have thick walls, dense protoplasmic contents, and conspicuous 
nuclei. 

I consider it highly probable that the primary concentric bundles 
of the cotyledon of this plant, like the primary concentric strands 
ill the peduncle of the mature plant*, are relies of a structure 
which was once, probably, a common feature of the ancestors of 
the Cycadacese, the concentric very frequently replacing the 
' collateral arrangement of the vascular strands in those days. As 
an instance amoogst fossil plants which I believe to be nearly 

* D. H. 3cott: “The Anatomical Characters presented by the Peduacle of 
Cjcatlaceae/’ Ann. Bot. vol. xi. 1897. 
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related to Gjcads^, I may recall tlie primary concentric bundles 
in the petiole of Lygmodendron ^'5 and in that of Cak/mopifi/s 
Safiirni of linger t. In another nearly allied fossil group, 
howeyer, the Ifedulloseof, the petioles, generally known under the 
name of Myeloxijlon, usually possess collateral bundles; but 
the small concentric strands occurring in abundance in the cortex 
of some specimens of stems of Medullom are leaf-traces 
altbongh before entering the leayes they split up into collateral 
bundles. Eegarding, then, these concentric bundles in Skingeria 
as primitive structures, it is but natural to find the region whore 
the bundles are moat clearly concentric to be the upper part of 
the cotyledonary stalk, which is, in all probability, the oldest part 
of the organ, so that the bundles from this point run through 
tissues which, in the upper part of the organ, have been 
formed by later apical, in the lower part by later intercalary 
growth. 

The young foliage-leaf which the seedling bore possesses a 
lamina consisting of four leaflets (PL 20 . fig. 12 ). The bundles of 
the petiole, in its lower part, are three in number, corresponding to 
the blunt, triangular form of the organ. Each bundle has a few 
large, centripetal tracheides, and often, but not always, one or two 
small centrifugal ones. 

About two-thirds of the way up the petiole are one or two 
small sharp projections, like remnants of spines. These show 
periderm formation on their inner side, offering the appearance 
in section as if some appendage had been there cut off: they may 
possibly represent rudiments of pinnm §. In the uppermost part 
of the petiole just below the lamina the bundles are foxir in 
number, one or two of which, by their double protoxylem, show 
signs of forking. The petiole has here two lobes on the ventral 
face. 

The midrib of the pinna has two bundles, each with one or 
two centrifugal tracheides. The bundles in the mesophyll are 
exceedingly small, often containing only two or three small 

^ Williamson & Scott: “ Further Observations on the Fossil Plants of the 
Coal Measures,” part iii. p. 712, Phil. Trans. Boyal Soo. 1896. 

t Solms-Laubach: “ Pfianzenreste des ITnterculm Yon Saalfeld,” Abhandl. d. 
k Preuss. Geol. Landesanstalt, neue Folge, Heft 28, p. 65, plate iv. (1896). 

J Weber k Sterzel: * Beitrage zor Kenntniss der MeduUosese,* pp. 17-20, 
figs, 7 & 8 in text, fig. 2, plate i., figs. 1-4, plate iii. (1896). 

Solms-Laubach: “ Ueber MedttUosa LeueJeharti,^^ Bot. Zeit. 1897. 

§ F. 0. Bower, in Phil. Trans, vol. 175. p. 590. § 
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traeleideSj none of which are centrifugal 5 but there is a large 
amount of phloem. 

The joimg shows four bundles in transverse sectioiij of 
ordinary collateral structure and with centrifugal, but no centri¬ 
petal, xylem. Besides these central bundles there are six others 
running obliquely inward. These are the cotifledonarij bundles,, 
three belonging to each cotyledon. Before uniting with the four 
central bundles they would doubtless fuse into a smaller number, 
but I did not succeed in obtaining sections at a level low enough 
to see this. Higher up in the stem the four central bundles are 
seen to gradually split into a greater number, which respectively 
and nmtnaliy alter their positions. The larger products pass 
outwards to provide the first one or twm leaves. The smaller 
products remain in the central region and form an arc wiiicli is 
the nucleus of the youngest leaf] immediately on the side of this 
is the apex of the stem^ consisting of meristematic tissue. 

The transition from stem- to root-structure was, unfortunately, 
missed. 

The uppermost part of the root shows a h-iarcli stele. 

Between the three protoxylem groups are equally fiir-protrading 
xylem-masses, each with w^ell-developed phloem on its outer side. 
These are partly the result of the secondary thickening which is 
present. Lower down, at two or three different levels, a lateral 
strand is given off, wliich, in one or two eases, appears to arise 
opposite one of the groups of xylem and phloem with secondary 
thickening situated between the protoxylem groups, as the con¬ 
spicuous phloem-mass seems to be carried onward. The xylem 
becomes entirely surrounded by phloem as the strand passes 
outwmrds and downwards in an oblique direction, appearing all 
the time in transverse section. Its tracheides are angular and 
isodiametric. Lower down it is seen to pass outwards into an 
endogenously-arising organ. It may be that the first-formed 
lateral roots in the upper part of the primary root arise endo¬ 
genously from the outermost part of the cortex, and that all the 
later-formed roots arise in the normal way from the pericycle. 
But I cannot be at all certain as to the exact nature of this lateral 
appendage. It is probably homologous with the structures 
observed in Cycas rewluta and Macrozamia spiralis (see above). 

The youngest part of the root appears to be diarch in 
structure. 
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AthiU Plant. 

The middle portion of a stem^ wliieli was from (i-S iriclics in 
diameter, was submitted to me for iovesirijvjitiom It ollbred, 
lioweyerj no specially iiotewortliy feature in its sliaietnrc. It 
was found to be of the type posscssiu,i( but a single vascubir 
cylinder. Tlie only twm clxaracters of any iniportaiiee are; the 
inoomplete cauline strand hi the cortex^ and the peduncular bundles 
of the pith* 

Tbe cortex is bounded on its outermost side by peridcTm con¬ 
sisting of a narrow outer rim of cork and a very thiclc inner layer 
of pbelloderm. The latter is built up of small square cells arranged 
ill radial rows continuous with lliose of ibo cork-cells. Inter¬ 
spersed amongst these are branched mi ullage-canals. An isolated 
case was observed in one part of tbis tissue, anti uowboro else, 
of a curious structure of secondary character rnoning vertically 
or obliquely, and cousistiug of two strands, cacb composed of 
short, angular, isodiametrie, reticulate tracheides and ibin-walied, 
elongated, colourless cells, all these elements being cut off by a 
cambium. The xylems of the two strands arc directly opposed 
to one another, the wide pareiicbymatous tissue separating them 
being sometimes bridged by tracheides. In some places only one 
of these strands was present, tbe otlier having died out, leaving 
no trace, or its former position still trace;iblo by a few cambial 
divisions in the parenchyma. An oulgoing leaf-trace hundlo is 
seen to be connected to one of these si rands at one point. 

All tbe ceils of the cortex and pith are craanmed full of starch- 
grains, which are very iniimte and irregularly angled. No girdle- 
leaf-traee bundles are seen, although these may have existed at aai 
earlier stage of tbe plant’s life and boon subsequently cut off by 
the advancing periderm. All the leaf-traces observed run in a 
fairly direct radial direction to the central. cylinder. In one 
place two contiguous leaf-traces running straight to the vascular 
ring are united by a curved connexion, which, running out from 
one, bends back and joins the other. 

The xylem of the central cylinder forms a rather narrow zone 
divided up into narrow segments separated by medullary rays. 
The tracheides composing the wmod have a very irregular course; 
as seen in a tangential section of the wood they bend and curve 
about in every conceivable direction, forming a network through 
whose meshes run the medullary rays. Their course appears to 
■be far more irregular than is that of .the tracheides in the stem 
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o£ Qycas or Macrosamia. All the tracheides o£ the secondary 
wood have scalariform pits, this affording a marked distinction 
from the two genera just cited. The protoxylem is largely 
obliterated; its remains are seen scattered among the pith-cells 
in the neighbonrhood of the wood, some of the reticulate elements 
being still preserved in this region. There is a large amount of 
criiBlied phloem. The phloem does not attain such a relative 
thickness as is the case in Gycas or Macrozamia^ being narrower 
than the xylera. It contains fibres. 

In the pith are niiineroas branching bundles. They are seen 
passing into the ring all round its circumference, and they run 
in various directions through the pith and branch considerabij. 
•Some of the branches can be traced along medullary rays, where 
they eventually unite with the vascular tissues of the cylinder. 
There can be little doubt that these bundles belong to a pedun¬ 
cular cylinder traversing the pith, a fuller explanation of which 
will be given when describing the next genus. 

The only anomaly presented by the stem of this plant is the 
peculiar strand of secondary tissue, composed of tracheides and 
parenchyma, which apparently traverses the phelloderm at the 
periphery of the cortex. It is highly probable that this tissue is 
a vestige of some former system of cauline concentric vascular 
strands characteristic of the ancestors of this plant, and I consider 
it probably homologous with the cortical cauline strands of 
Gycas, 

Cebatozamia mexicaha, Bronyn* 

A large stem whose apex had been destroyed, and w^hich was 
otherwise rendered unfit for further cultivation, was brought into 
the Laboratory from the Grardens, and placed at my disposal for 
investigation. It had a diameter of about 8 inches. This genus 
also belongs to the type possessing but a single vascular cylinder. 
The stem, upon examination, wuis found to exhibit remarkably 
clearly the yresence of the successive peduncular cylinders of 
mmular tissue in the pith, this being the only point of special 
interest in the whole structure. The tracheides of the outermost 
part of the wood of the cylinder have transversely-elongated 
bordered pits on their radial walls ; those of the iimennost part 
of the wood have scalariform pits. The protoxylem elements 
were not observed, having been destroyed during the growth and 
expansion of the pith-cells. 
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Tlie course of the separate strands conaposiug the cjliiider is^ 
as ill all Cycads, extremely irrcgiilai’ and sinuous. 

The cortex exhibits, in transverse section, great numbers of 
wedge-shaped leaf-trace bundles of various sizes and of irregular 
course, isolated or fusing together. In longitudinal section of a 
leaf-traco bundle, the tracheides are seen to have all of tlieni 
scalariform pittiiiga on their radial walls. 

The wide pith contains a great number of hiinclles. These 
are seen to occur in groups or series at regular intervals 
upwards through the stem. Each group represents a cylinder of 
bundles emanating from a peduncle situated in a lateral position 
on the stem. Soliiis-Lauhach*'^'* first explained in detail tlie wliole 
structure, showing that the stem of a (l^ycad was construetod on 
the sympoclial system (thereby confirming Karsten’s and 
Warming’s observations); the peduncle, which originally con¬ 
stituted the terminal portion of the stem and contained the a|rieal 
meristem, finally, with the ripening of the cone, ceases its growth 
in length. The growth in length of the stem is continued by a 
lateral branch, which, arising near the base of the peduncle, by 
its increase in diameter and the expansion of its tissues gradually 
presses the latter organ to one side, enclosing its basal portion 
within its own tissues. In this way in an old stem a succession 
of peduncular cylinders comes to he embedded witliin the stem. 
The course of these was very well observed in CeratozmnicL The 
low^est of them was seen to enter the pith from the cortex in a 
perfectly horizontal, those higher up in a more oblique and 
gradually ascending, direction. As soon as the cylinder enters 
the pith its hundles begin to branch and spread out in all direc¬ 
tions, eventually fusing on all sides with the cylinder of the Htem. 
These hundles vary considerably in size and in structure. In- 
some a cambium has formed, opposite the protoxylem, xylom aiKi 
phloem with inverted orientation of parts; hut the traclioides of 
the xylem are few in numher, irregular in shape, and but slightly 
lignified, while the phloem, is extremely rudimentary. The medul¬ 
lary bundles differ in sbape and appearance from the leaf-traces of 
the cortex in the fact that the tracheidal rows of the xylem do 
not converge to a point so as to give the wedge-like character to 
the bundle, but are spreading and curved on their inner side; 

* ‘‘Die Sprossfolge der Stangeriu unci der ubrigea Cycacleen/’Bot. Zeit„ 



COMPAEATITE AKaTOMY OE THE CTCAI>ACE^« 


455 


tliey can thus "be distinguislied clearly as pednaeular "bundlesj 
and not belonging to tlie stem in wMcb they are found. 

N umeroiis mncilage-canals, of irregular course, occur in both 
pith and cortex. 


Summary. 

The following are the chief facts resulting from this iuvesti' 
gation:— 

(1) Two young seedlings of Cycas revoluta^ Thunb., show very 
well the general morphology of the parts at that stage : the large 
seed, enclosing the connate fleshy cotyledons, each of which is 
conduplicately folded ; the insertion of the latter on the stem; 
the plumule with its covering of scale-leaves. The chief points 
in the anatomy of the seedling are: the enormous development 
of the centripetal ccyle77i of the cotyledonary bundles, and the 
occLUTence of anomalous rings of secondary thickening in the 
hypocotyl. 

(2) The chief features of the anatomy of the older seedlmys of 
the same plant are the following :— 

The ecclrafascicular strands of secondary thickening imme¬ 
diately outside the central cylinder, which are collateral in struc¬ 
ture and for the most part with the normal orientation of parts 
(a single weak strand in one place having, apparently, a reversed 
orientation of parts), these strands developing, doubtless, later 
into the well-known extrafascieiilar zones of the adult stem. 

The small conceiitric strafids occurring in the cortex of the 
stem, which are entirely of secondary origin, and correspond to 
the large cortical concentric sti’ands of the adult plant. 

The large obliquely outgoing strands of the hypocotyl, which 
run through various regions of the cortex, but whose destination 
and homology are doubtful; they possibly represent an effete 
lateral root-system. 

The occurrence of centripetal xi/lem in some of the leaf-traces 
in the stenn^ while in some bundles in tbe leaf-base it has already 
disappeared. 

(3) In the large stem of Oycas media^ B. Br., the only feature 
worthy of special notice is the occurrence of girdleAeaf-traces in 
the cortex liaving a tendency to assume a co7ice7itric stricture 
through the extension of their cambium in the form of a circle 
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witli the protoxylein as a centre. The large, anoinaloim cortkal 
vtraiids are already known in other H[>ecica of (Tym.s*. 

(4) The oecurreuce in the hypocotyl of a seedling of JWmv- 
s^amia spiralis, Miq., of large strands passing obliquely from the 
central stele to the periphery, splitting into three pai’ts as they 
approach the periphery of the root. Those may belong to some 
effete system of lateral roots. The absence both of extra-fasciciilar 
zonevS and of a medullary system of vascular biindlCvS in the stem, 
thereby affording a remarkable difference from Mac7’'os^mim 
IFraseri, Miq. 

(5) The most important character of the anatomy of the 
seedling of Stangeriaparado<va, T. Moore, is the occurrence in the 
lower part of the lamina of the cotyledon, and in tlie stalk common 
to the two cotyledons, of primaj^g conGentrle Jnmdles, which, 
passing both upward and downward in the organ, gradually 
become collateral. This fact is probably of great phylogenetic 
importance. 

In the root of the seedling large, concentric strands are seen 
passing very obliquely outward from the central stele and entering 
endogenous lateral organs arising apparently from vsome outer 
layer of the cortex. 

(6) The adult stem offers two points worthy of note: the 
occurrence of peduncular 'bundles in the pith which are seen 
passing into the central cylinder all around, whose origin and 
course have been fully dealt with by Solms-Laubach ; the incom¬ 
plete stjnnds of vascular tissue in the periphery of the cortex, 
observed in but one isolated portion of the stem, and wliidi 
probably represent an effete caulinc system of concentric strands. 

(7) Ill the large adult stem of Oeratozamia memmm, Broiigm, 
%h.% peduncular bundles of the pith are the only characters calling 
for attention, whose course in the pith and origin in the peduncles 
can be at places observed with great clearness, thus confirming 
Solms-Lanbach’s previous investigations. Some of these bundles 
in the pith show a tendency to become concentric in structure, a 
cambium forming xylem and phloem with inverted orientation 
opposite the protoxylem of the bundle. 

In conclusion, my best thanks are due to Dr. D. IT, Scott, for 
his usual kind assistance and criticisms. 
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EXPLANATION OF PLATE 20. 

Tile following are the abbreviations used cotyledon ; j)/=plumiile ; 
= scale-leaf ; /—leaf; /u’=protoxylem ; a’’= centripetal xylora ; centri¬ 
fugal xylem; .r=xyloui; y)/i=phloem; c=cambiuui; «(?=: anomalous cambium ; 
cortical strand; r=radicle. 

Cycm Tewlutci, Tliunb. 

Fig. 1. Young seedling with tlie cotyledons embedded in the megasporangium, 
the outer coat of whicli is partly romoTed. Nat. size. 

2. Another view of the same. Nat. size. 

o, A somewhat older seedling witli the cotyledons embedded in the 
mogasporaiigium, two scale-leaves enclosing tlie plumule, and an 
elongated, branched radicle, Nat. size. 

4. The same with the megiisporanglum entirely removed, leaving the 

fleshy tuAyledons exposed. Na.t. size. 

5. Transvoj'so section of a portion of the root-stelo from the hypocotyl of 

a young seedling, showing one of the small extra-fascicular con« 
centric slrmuls. x45. 

ii. Tra,ns\'crso secftion of a eauline cortical strand from the stem of one of 
the older scodlinga. 

??iedia, B. Br. 

Fig. 7. Diagram of a transverse section of a eauline cortical strand at the 
periphery of the stem. 

8. Transverse section of a portion of a caiilino cortical strand. X SO. 

9. Two tracheides from the central region of a eauline cortical strand. 

Xl30. 

Blangciia imradoxcb, T. Moore. 

Fig. 10. Seedling, with the cotyledons removed from the megasperangiutn 
Nat. size, 

11. Tlie same, bearing the first foliagc-hnif and the cotyledons embedded in 

the megusporangiuin. Nat. size. 

12. Surface view tif young foliage-loaf showing the four ptmiie. Nat. size. 

13. d^niUHverso HtH’lion of a collateral bundle from the upper part of the 

lamina, of the cotyledon. 

14. Transverso H<‘cti<m of a, Cdiiccntric buudio from tho upper part of 

the stalk of a cotyledon where it is still coherent with the stalk of 
tlu^ other cotyledon. x3tH). 

15. Longitudinal Bectiou of the same. x31)0. 

1(>. TrauHVors{5 sectiuii of a collateral btuidle from the low'er part of the 
.stalk of a, eotylodou where it becomes a separate organ. x300. 
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On tlie Occurrence of liehola^ BJjtt, in Britain. 

By G. C. Deuce, M.A., B.L.S. 

[Bead Srd March, 1808.] 

The first reference to the occurrence of Careoa Jiehola in 
Britain will be found in the ‘ Scottish IsFaturalist/ voL ii* 
(1885-6), p, 268, where Mr. Arthxxr Bennett writes that ‘'‘A 
plant gathered by the late Prof. Balfour, on Loclinagar, on 
11th August 1846, and regarded as Careo) mrfa var. alficola, proves 
to he 0. lielvola. Dr. A. Blytt has confirmed this identification.’* 
In the ‘Journal of Botany’ for 1886, p, 149, Mr. Bennett 
writes more fully:—“ While examining my specimens of Garex 
curia var. ^ alpicola (Wahl.)’ for the purpose of comparing 
them with the C. vitilis of Fries, I w^as struck with the habit 
of one so named [from] Lochnagar, wfiich I received from the 
Edinburgh Herbarium when Mr. F. M. Webb was Curator. 
On dissecting a spike, and comparing with type-specimens, 
it seemed to agree with (7. Jielvola, Blytt, although decidedly 
less luxuriant. I divided the specimen and sent half to 
Dr. Blytt, and he wrote, ‘The Oarex is no doubt C. Iielvola, 
though scanty; it will be w^ell to gather it at Balfour’s station.’ 
The label runs thus : —‘ Carex curia, p. alpicola (Wahl.), Locli- 
nagar, Aug. 11, 1846, Prof. J. H. Balfour,’ This was three 
years before the description of C. liehola appeared in Fries’s 
‘Hya Botanika JNTotiser,’ for 1849.” 

Since tlie publication of this note by Mr. Bcmiott no further 
information about the plant has ap j)carcd in our British botanical 
publications. In the last edition of the ‘ London Catalogue ’ 
a query follows the census number *1,’ ho it would appear that 
Mr. Bennett was not quite satisfied as to its being a British 
plant. I am now enabled to give more precise particulars 
respecting its occurrence in Britain. The recent history of 
its discovery is as follows:—In 1895 the Eev, W. 0, Wait 
of Denchworth, a well-known bryologist, told me He had recently 
seen 0. approximaia (lagopdna) on Ben Lawers. I told him that, 
so far as I was aware, that plant was not known to occur on 
the Breadalhaiie hills and I should be glad of specimens. 
Unfortunately he had not collected any, but in 1896 lie again 
visited the hill, in company with Mr. bT. V. Sidgwick of Christ 
Church, Oxford, who I believe had been his former companion, 
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and tliey brought me some very immature specimens collected 
at the end of June. Scanty though these were, I was at once 
enabled to say they were 'not C, ctp^roximata^ and I was at 
first iucliiied to refer them to montane (7. caneseens^ but sub¬ 
sequent comparison with lielmla led me to consider them 
to be inseparable from it. I therefore sent a specimen to 
Dr. Lange of Copenhagen, asking him whether lie considered 
it to be that plant. He replied that he tliought the Careiio 
must be 0 . onacilenta^ Eries, which he considered to be synony¬ 
mous with G. lapjmiicay O. F. Lang.” It is figured in the 
‘ Flora Hanica,’ Suppl. iii. t. 168. Not being satisfied with 
this determination, I subsequently sent him a somewhat better 
specimen, when he replied “the young of C. canescem is very 
difficult [to determine]. Tlicre is little difference between 
(7. €a 7 iescens^ mdcilenla, and lielmla. Your specimen from 
Eon Lawers is intermediate between, the two latter, possibly 
sooner the 0. JieholaJ^ 

As there wius still an element of doubt respecting the 
identification, I postponed my puhlication of the discovery till 
I had obtained further information. Accordingly I went to 
Een Lawers in the first week of August 1897, and aided by the 
description of the locality given me by the Eev. W. 0. Wait 
and Mr. Sidgwick, after a somewhat prolonged seareli I found 
the Sedge in some abundance over a limited area, but the 
season being backward the specimens were not mature and 
the two roots I sent home both failed to produce ripe fruits. 
I took a type-specimou of G. helvola with me for comparison, 
and again I was iintible to separate our jilants from it, although 
our Sedge is much less luxuriaut and the steins arc more curved. 
Idiat it was 0. macile/ita I could not myself believe. I for¬ 
warded fresh specimens to Mr, A, Bennett, wlio replied “ that lie 
thought I had, got hold of the real tiling.” Subsequently I sent 
Hpecimens to Dr. Christ of Basle, a well .known, authority on 
the Carices, and he replied that “The Scotch specimen is, no 
doubt, the true G. helvola^ identical with the plant of Ihnlaiid, 
Norway, and Gtreenlaud.” Another sped men w^as" sent to 
Professor Blytt of Christiania, who answered that “ I think you 
may name the specimens from Ben Lawers G. helvola. It is 
not quite like the most typical form, but it is very like specimens 
collected by me in 1867 and which I have determined as 
€. hehoU:^ 
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Prof. Blytt ’kindly sent mo speeiiiienM eolleeted at Landers, 
the original station, and also some from tlie wc^sterii alps of 
Norway which are practically ideiitiiail witli those from Ben 
Lawers. 

The description of (7. helvola^ Blytt, in .Fries, Bot. Noilserd 
1849, p. 58, as given in N. J. AiiderBson’s ' Ih'peracoio Seaiulinavias' 
p. 61 (1849), is asfollowvs :—Bpica cuinpowsita, spieulis «iib-r|uiuis, 
linearibus, confertis (dist icho-imbricatis), eonformibiis, terminali 
hasi mascula; bracteis glunriforinibuB, brevissiiins; friictibiLS 
ovato-oblongis, in rostrum compressum siib-bidciitatmn attenu- 
atis, plaoo-cotivexis, enervibue, sqiiamas ovatas aeiitas aapiariii- 
bus; foliis planiiisculis. 

Eadiec, culino, colore efc babitn priori [0. mlcroslaclii/w] tain 
simillima, ut vix distinetiim dieores; sod ditlert/: radieo dcnsiiis 
esespitosa, foliis latioiibns (1->1| lin.), jdains, luarg. domiiin 
subrevolutia, spicis omnibus {eqiialibus (terminali se. ceteris 
non inajori, lineari, nec ad maxiinam partem v. tota maBcula) 
longioribus, excurvatis (in formam €. hrizoidis)^ pallide liilvis. 

‘‘ Haec plaiita memorabilia videtur, utpote locum iu sjslomato 
0. micTostacliym optime iudicans. Cimiea specie eniiii aretisslujc 
conjuiicta, liabitu tameii et clxaractoribus singulis 0, Iwleonastem^ 
noTveyicam^ et mtilem quodammodo refert. A (7. lideonmte 
foliis fructibusque ore distincte bidentulo terminatis, a C, norde- 
gica fructibus plano-eoiivexis, rostral is, et a fZ vltiJi squauiis 
longioribus, fructibus Ijevibiis non bilklis <fcc divorsa.” 

It is figured iu the ‘ Flora Danica,’ BuppL i. t, 62. 

In a[)peai’auce our plant strongly rosemblea montano forma 
of 0. cafwsvensj to wbicli plant I consider it closely allietl 
The chief differences are the darker and more cylindrical spike- 
lets, the longxn* glumes, and the more bliiish-grccn foliagcn 
Our lowland (7. canesaens bus distinctly ycdlowish-green leaves. 
The Scottish (/. Jwlvola has a different luibit, tor instead of the 
upright gruwtli of the lowland (7. aanescens, the stems slant 
outwards and are uniformly curved, iu a maimer somewhat 
similar to fruiting (7. plidifera. The chief difforeiico is, 
however, to be found in the perigynium, which iu 0. 
even in its montane forms, is distinctly ribbed, but is smooth 
or nerveless in the Ben Lawers and in the Seandiiiaviau plants. 
How far this is due to the immature or barren condition of 
the fruit, I am unable to say. The texture of the perigynium 
w’hen examined under a lens is somewhat different, the tissue 
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being la-xer and liaving tlie ax^pearance of being pnnctulate. 
Hitherto I have been unable to find mature fruit of d hehola, 
either in the many specimens whicli I have examined from 
Norway or from Een Lawers, but even in young* C. caneseem 
from Berkshire the ribs on the perigyniuin can bo observed. 
The perigynia are also somewhat shorter than in G. canescens^ 
and are more oblong in shape than the perigynia of a closely 
allied plant issued in the ‘‘Herbarium Normale” of Schultz 
and Dcirfler (n. 3289) and named Gar ex Zahiii [d approxi-^ 
onata X Fersoonii\ Kiieucker in ‘ Deutsche Eotaii. Monatssehriffc,’ 
lx. (1891) p, 60, which, has been found on tlie ascent of the 
Grimsel growing with both its assumed x)aroni:s. In this plant 
the perigynia are abruptly narrowed at b(.)tli the base and the 
apex so as to give it a skate-like appearance, and there is 
more brownish coloration than iii our G, Iwlvola. In external 
appearance G. Zalinli hoars a closer Tescml)]anco to our d lielvola 
than that plant does to tlio 8candimtviaiii (L helvola collected 
by Blytt in Landers; indeed from outward appearance 
d Zalinli could scarcely be distinguished i‘rom our d lielvola, 
but the shape of the sterile fruit differs as 1 have said considerably. 
I do not lay great stress ii^ow the sha];)c of immature and sterile 
perigynia. 

Another plant which bears a close superficial resemblance 
to our O. Jielvola is d pseudohelvola (d, caneuem x norvegica), 
Kihlm. in Herb. M.us. Fenn. ed. ii. p. 125-G, issued in the 
same “Herbarium Normale” (n, 3095) and e.oining from arctic 
Norway; but in this plant the perigynia are disli nelly ribbedy 
the spikes more compact, and tlu^ spikelets arnuiged in the 
manner cluiracteristic*- of the Cyperacem, while in our plant they 
have a spuriously distichous aiTJuigemcut, the spike liaving a 
flattened ap jiearancc. 

Tlie question may be asked, Is d lielvola a good species P 

Against this supposition may be urged the unil'orin sterility^ 
seeing, as l have said, that in theifiany Scandinavian and Scottish 
specimens which I have oxamiiied 1 have not been able to find 
a mature fruit. Is it then a hybrid or a sterile form? If a 
hybrid, I should have no difliculty in suggesting G. canescens 
as one of the parents, but should have great hesitation in 
naming the other. Dr. Christ has replied to iny query: 
“ J’ai toojours pens5 quo le d lielvola do Blytt est une de ces 
espoces qni doivent leiir origine a deux plantes, et ces planfces- 
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Be dovaieiit etre qiie C. lagofim {ag>proximaia) criiii edtdj et 
.eclimata on Fersoonii d’un autre edte, G. hdvoh me 
dtre iiii aiicicu liybrid<3 devenue fixe, ct pluB on moiiiB atalblej et 
il ii’est pas invraisemblable qii’i] sc prdsciitc sous qiielqiies 
formes Icgcreiiient diffdreutes. Do ce point de viie il doit 
dtre extrciiicmeiit difficile do distiuguer lo 0, helvola do iiouA^eaux 
liybrides entre les dites espeeos.” 

I may add tliat tlie Eev. E. E. ■Linton lias examined tbe 
Ben Lasers plant, and considers it to be O. cauGseem'X echinata. 
In support of this view of tbe origin of our Sedge is tbe 
occurrence of (7. echimikt in great abundance in the locality. 
But if this be tlio origin, wo ought to sec some evidence of tbe 
presence of C. ccliimita in our plant. We have seen that 
tbe offspring of O. Qiamegica and ccmescens is a plant with 
strongly ribbed perigjiiia. Should we not expect then to see 
traces of ribs on tbe perigynia of tbe offspring of two parents 
each possessing ribbed perigynia ? I can see nothing in tbe 
shape of the fruit of our plant, in its arrangement, or in its 
veining which suggest the presence of G, eddnata. Again wo 
might expect, if that suggestion he correct, to find plants 
approaching to one or the other of the assumed parents. I 
carefully iool^ed out for such s[)ecimens but did not see any. 
Indeed G, lielvola on Ben Lawers was singularly unvarying 
in appearance, being much more constant in cdiaracter than 
O, fiam or G. mmtllu which grew near. At the altitude where 
the plant occiirrecl, O', ecliinata was in flower while 61 cunescens 
was fruiting. From the very close superficial rcseinbiance 
borne to our plant by G. Zahnii^ tlie suggestion that G, apiivosi- 
mata is the other parent is perliaps more probable. Against 
this origin of the Ben Lawers Wedge is the fact tiuit the oc¬ 
currence of O. approaumaia in tiie Breadalbaiie range of hills 
has never yet Been proved. The nearest observed locality of 
0. approosimata is Cairutoul, wbicli. must be fifty miles to the 
north-east, and consequently against the prevailing wind during 
the flowering season. It may be that formerly 61 appro^lmata 
occurred in the neighbourhood, hut again undonhted offspring 
of 0. Fersoonii and 6t approximata are different in shape from 
those of our Scottish plant. I by no means assert that 6t lielvola 
(which may be an analogous plaut to Salix SmUMana) is not 
the offspring of 0. oaneseens in one of its mountain forms 
with either 6t ecldmta or G. approximata, but I fail to see 
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positive evidence of tlie former, and in tlie case of the latter tlie 
probable absence of one of tbe assumed parents is a difficulty 
winch appears almost insuperable. 

I shall content myself with remarking that I cannot separate 
the Ben Lawors plant from G, helvola^ Blytt, and shall leave 
more experienced workers to decide upon its origin. 

(7. Tielvola is kept as a distinct species in the ^ Index 
Kewensis,’ Richter’s ‘ Plantse Europfoie,’ and Kyman’s ^ Con¬ 
spectus Elorm Europajse.’ lu the List of European Carices 
which appeared in the ‘ Comptes-reiidus ’ of the Societe Royale 
de Botaiiique de Belgique, vol. xxiv. pt. 2, pp. 10-20, from tlie pen 
of Dr. H. Christ, it is also given specilic rank, but a note is added 

an C. microsiachya-canescens ? Bocekeler, Liiina3n, 1875, p. 133.” 
Dr. Christ places it in the Section 31. Lagopiuu) of Nyman, 
thus widely separating it from 8oction 28 which contams 
G, canesceiis. Diider 0. ccmescens ho gr()U[)s 0. v'llilU, G, Fer-^ 
soonili (7. canescem var, suhlollacea^ Lacstad., and G. mrieilenta. 
Nyimiii also separates the two plants widely— G, hehola being 
no. lOS in Section C. Hcterostaehym distigmatiiae mucromitie, 
while C, canescens no. 125 is in S(*ctien E. llomostiichya) hypar- 
rheme canescentos. To me the grouping would appear more 
natural if the Lagopiujc followed the Caiiesceiitcs. A.t any 
rate the separation of (7. Itclvola from G. canesceMs appears to 
be untenable. The distribution of (7. hclmla as given in 
Nyman’s Conspectus is^Norv. Suee. bor., mod. Eonin mer. 
Siles. (r.). Tyrol, (r.).” 

It is possible tha,t the Silesian and Tyrolean specimens might 
more correctly he 3’elciTed to G. Zr/IinlL 

The station, of G. hdvola on Ben Lawej’s, wdicre it is frequent 
over a limited aiaai, is a micaceous hog made by a small moun¬ 
tain stream, Avhich has broadened out one of tlie ilaittm terraces 
oil tbe eastern side of the mountain, at an altitmic of about 
3000 feet. O. ecJiinafa gi'ows plentifully with it, and G,Jlam and 
61 mxatillii ans in the same neighhour]HK)d, In a similar bog 
about 200 feet below, montane (7. ameseens occ-urred (this has 
nearly the same habit as (7. helvoJa)^ but I did not observe it 
growing with, 0. helvola^ nor at higher positions on the eastern 
side. On the western side of Ben Lawers I found a few 
plants of C. lieUola at a higher level, probably over 3400 feet, 
and on this side some quantity of a form of (7. canescem (var. 
rohmta^ Blytt), which by some British botanists would be 
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nainecl 0. alpicoh, ‘Walil., grew in m equally elorated situation. 
This dispelled the thought that had been. in. niy mind that 
0. IwUola was only a sterile form of 0. caneMeMs caused by 
growing at so great a.n altitude. 1 liope the sj)ecin:ieii which 
Mr. 'B. S. Oglo is cultivating for me may, when mature, throw 
some additional liglit upon the subject. 

In concliisio!! I may say that in 1896 I made an unsuccessful 
search for O. lielmla on Loeb-mvgar, but I had so little time 
at iny disposal that I was unable to examine the southern slope, 
where in tlie eighties I remember seeing inoiintain forms o’l 
O. canescem, Ihai’rerKiikeidhal has recently seen our 61 hehohi 
and considers it lo be canescansxlago'pina. 


f)n Z'hiOiocarpifR, a new Genus of Fossil Plants from the 
Tertiary Dinmsits of Hampshire. By Clemisft E/Eid, 

F.L.8.,'.F.a.Se5i: 

LEead 17tli irarcli, 1898.] 

WiiUiE engaged on the Geological Survey of Hampshire 
during the last ten years, I, have found ahundance of a fruit 
tdosely allied to 'Bofaynogeton and to Itup 2 )la^ though differing 
materially from those genera. As no generit* description 
appears to have been published, and this seems to be one of the 
rare cases in wliich a Tertiary plant can be shown to belong 
to a generic ty])e now extinct, I have delayed publisliii:(g the 
new genus until further niattrial could he obtained and Bomo 
doubtful points could be cleared up. 

No dC’'cri|)tion can yet bci given of any part of the plant 
except the fruit, ihongli the type species seems to have had 
li.near leaves like those of Muppia or of many species of 
BotmnogHon, Leaves tjfiliis character ot*cur in certain seams of 
loam in the Lowir lleadon Beds eontainiug no fruits except 
those of Limnocar^ms. 

LiMFocARims, genus novum e Naiadacearum. 

Fructus suceiihiitus ? Carptdla 2, pedicellata, sese marginibus 
ventraiibuB adlierentia: eiidocarpium durum, a tergo cariiiatum, 
admodum foveatum, rugosum: rostrum productmii. Semen 
circa loculi processum eurvatum, testa coriacea. 

Species unica, lierbge aquaticas. 

Accedit Botcmogetmio sed ab eo carpellis 2 iiec 4 discrepat. 

^ By permission of the Director-General of the Geological Survey. 
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Aquatic herbs; fruit succulent ? Carpels two; eiiclocarp 
hard, doraally Iceeled, deeply pitted and wrinkled^ adhering by 
the ventral margin, stalked ; beak elongated ; seed curved round 
a process from the cell, testa coriaceous. 

LtMNOOARPUS UEADONENSIS, 

Syn. Cd^'i^olitkes hea&ynensis^ .1, S. Gardner in Hep. Jlrit. Assoc. 1887, 
pp, 420, 421, pi. 3, fig. 30. 

Eadocai'p 2 mm. long by 1*5 mm. broad, iiiliated, laterally 
compressed, deeply pitted; a large oval oblique pit on tlie side 
corresponds with the internal process round which the seed 
is curved; pedicels converging, about -} the length of the endo- 
carp ; beak slender, parallel, about ^1- the length of tlie endocarp. 

The fruit resembles that of Fotamogeton^ but is distinguished 
by the (auq)els being adherent, 2 instead of li, and by tlie pitted 
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it. Ijiidoc.'irp, side view, the second carpel shown by dotted line. b. Transverse 
secivion through fruit, c. .Endocarp of anotlier sjununion, dorsal vif3W. 
(1. Seed somewhat shri veiled, from another s}) 0 (dmen. All magnified 10 
diameters. 

ciidoeaiq) with, long slender stjilk and beak. Eheso characters 
probably indicatt^ tliat the two carpels were buried in jt siicciihmt 
cxocaiq); for pitted endoearps usually belong to flosliy fruits, 
and the couvtu’gence of the stalks would scarcely bring the 
carpels togetlicr edge to edge, unless they were already in some 
way connected. Most of the endoearps are found detached, 
but I have now seen six specimens in which the ripe 6ndoca,rps 
adliore by their narrow ventral edge.* The inflation of th (3 

^ The jittachment is often ho sliglit tlmt soveml fruits Imyo divided in 
the attempt to remove the adhering sand. 
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endocarp, and tlie .absence of any trace of lateral pressure or 
facetting in any of the specimens examined, show tliat the 
carpels cannot have exceeded two. In gerniiriation the keel 
becomes detached, and is therefore missing in many specimens. 

Tiie genus occurs in brackisli-water deposits throughout the 
Oligoceiie strata of tlie Hampshire Basin. Tlie typo-specimens 
are from the Lower Headon beds of Ilordlo cliff, tiie same 
species ranging upwards into tiie Hainstead series. Badly 
preserved endocarps, perhaps belonging to another species of 
the genns, or to Potamogeton^ occur in the Mead End beds, at 
the top of the Barton Sands. 

Ill 1862 Hecr described^' as Oijperites Forhesii some fruits 
from the ITamstead beds. His figures are not satisfactory; 
and the types cannot; be recognized in the Burdett-Contts 
collection, now in the Museum of Practical Greology, which he 
used, though several slabs of clay full of seeds, apparently 
named by Ileer Cgperites Forhesil, are there f. Heer’s reference 
of the fruits to Cyperacesc, suggestion that they may be the un¬ 
known fruits of Cjjperiis retictdntus^ and description, which in 
nearly every particular is unlike that of tlie genus LmnoemgmSy 
may make it seem absurd to suggest that he has been mistaken. 
His remark, liowever, that the}- occur in great numbers 
together in the upper three feet of the third division [of the 
Hamstead Series] of Edward Eorbes ’’ is curious, for all the 
recognizable specimens on the slabs in the Musouin of Practical 
Geology belong to Limnocarims^ too badly preserved for specific 
(letermiuation, though perha])s re] ire sen ting oxdy a smaller variety 
of L, lieadonemls. There is nothing in the collection tliai; I can 
refer to Cyporacom, though some of the crushed and distorted 
specimens seem to resemble lleer s figures. Mr. E. T. Howtoii 
and I think tliat in all probability a mistake has been made, and 
that through describing badly preserved specimens Hcer missed 
the essential characters. If sucli ho the case, Moor’s _Bpocies 
must be deleted, being so described and figured as to bo quite 
unrecognizable. Perhaps, however, the real Gi/perites Porlesil 
may have found its way into some other collection, for several 
plants figured on the same plate cannot at present be traced. 

* Quart. Jourii. Geol. Soc. vol. xyiii- p. 373, pi. xviii. iigs. 20 & 21. 

t Similar fruits liave been ligured by J. S. Gardner also as Cgpenfes Forhesi% 
ap cit, %. 16. 
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On the Structure and Development of Dendroeeros, Wees* By 
Douglas IIotTO-HTON' Campbell, F.M.L.S., Professor of 
Botany, Stanford University, California. 

(Plates 21 & 22.) 

[Bead 21st, April, 1898.] 

The Anthocerotaceae stand very much alone, and tlieir affinities 
with the other Archegoniates have given rise to inucli discussion. 
All the niemhers of the order agree closely in the character of 
the sexual organs and sporophyte, which differ much from those 
of the other llepaticaj, and the single chromatophore in each cell 
of tlio thallus is a peculiarity which they share with no other 
Miiscine^e, hut in, which they rather resemble certain Algie. 

There arc three well-marked genera of the Antiioccrotaeem 
which, while diflering from each oilier in certain minor par¬ 
ticulars, arc obviously closely related among themselves, but 
sliow no Tiny clear evidences oF relationship witli any oilier 
Ilepaiicje. Those genera are Notothi/las^ vSulliv., Dendrooerois, 
Nees, and Antliomroi^, hlicb. Tdnj latter genus includes the 
greater immbcr of sjiecios and is wididy distributed throughout 
temperate and tropical regions ; Noioiliylas^ with a much smaller 
number of species, seems to belong mainly to the temperate zones; 
while Dendroce^^os is exclusively tropical in its range. 

Antiweeros, being tvidely distributed in Europe, has been the 
subject of repeated investigations; and Noiothylas lias been 
studied by Leitgeb to whose researches on the Liverworts 
so much of our present knowledge of these plants is due. More 
TcHiontly the development of this plant has been studied by 
Alottier t, and the present writer has considered this genus as 
well as A.nthoeeros iu a rc'ceut work J, Practically the only account 
of Dendroaeros which is in any way complete is that given by 
Leitgel) in, the worlc already referred to. 'While this observer was 
able to make out an amount of detail which isu'eally astonishing 
considering that lie had herbarium-material only at his disposal, 
wliiidi com])rised little cixitept mature plants, there were a 
number of important points which bis imperfect material obliged 

* H. Leitgeb, Untoirsuchungen iiber die Lebermoose, Heft 5. 

1' P. M. Mottier, “ Oontribiitions to the Life-History of Noiot%lasd Annals of 
Botany viii. Dec. 1S94. 

] D. H. Oanipboll, Structure and Development of Mosses and Poms : 
Macinillan, 1895^ 

LINK. JOUllH,-—BOTAKV, VOL. XXXIII. 2 M 
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bim to leave incomplete, and it was witli the liopo oi: clearing 
these up, as far as possible, that the present; work was 
'iindertaken. 

During a visit to Jamaica in the summer of 1SD7, Bendroceros 
was met with several times, and an abundant supply of nuitoruil, 
preserved in chromic aedd and in alcohok was ])roeurcd. Exami¬ 
nation of this showed that all stages of tlevelopment were 
present, and although the study made was hardly an exliaustive 
one, it is believed that the most iin])ortant gaps left by Lcitgeb's 
investigations have been hlled- 

The common species, to judge from a comparison witli 
Leitgeh’s d(\scripiion of the geiuis, was D. Brant el Nees, 
but a second species, possibly I), crispuis^ .NcckS, occurred 
growing with the lirst. As the two are. much alike in. appear¬ 
ance it was supposed that we had only one spc^eies, and it was 
not until the investigation of the ripe s[)orogonimn was made 
that the error was discovered. It was therefore im]>ossil)lo to 
decide from which s[)ecies some of the prcparaiioiis wore made, 
as they seem to agree almost exactly in everything excc]')t tlui 
character of the spores and tlie cells of the sporogoninji.-wali. 

All the species of Bendroceros arc e]n‘|j]iytes, in tins rcs[)('ct 
differing from the other genera, which are mainly t(n,TCsii"ial. 
They grow u|.)on the stems aaid tvvigS' of.sniall trees and shrubs, 
near the ground, and also may cover the upfu-'r siirhua^ of Itie 
leaves. Most of the speciimms were coriectcd at* a.ii Jiltitiidt^. of 
behveen lOUO aaid 2060 feet, wliero the prcun'pitat io,n was very 
heavy and the tropical conditions pr()uo'U'n<*ed. .Most of my 
material was procured in llui mouniains S(.iuth of Ih.rrt Antosiio 
on the road to the Ciiua Cuna. Pass. Ibnaj the plaids occurred 
in great provision, covering the stmns aJid lower twijgs of a 
number of shrubs, especially ji species of tCwfenm^ prolnihly Dio 
common Eose-apple, Jy. Jmnhoii, Tdnn. .In tiris cas(.i Dm broad 
evergreen leaves were oft on almost covered with the Demdroeerm 
and other epiphytic luvpaties* 

The tliallus of DeMdroceros is at once distinguished from tliat 
of the other Autiiocorotaceao by the ]K)ssessiou of a dedinile 
midrib, with a more or less lobed lamina on either sides. It looks 
quite like a Bossomhroma in habit, but the microscope at oiico 
reveals the single chloroplast in each cell, so that even when 
sterile the plant is unmistakable. 

The sporogonia are produced freely, but are not so iiumorous 
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as tliose produced in certain species of Anthoceros and Noto- 
tlii/las. Ill size they ai*e intermediate between these, seldom 
exceeding one or tw'o centimetres in length. Lilce all the othei’^ 
AntliocerotacciB, the thalkis always contains colonies of Wostoc^ 
which ai'c here very conspicuous and form large globular 
swellings upon the upper side of tlie tluillus, close to the midrib. 

The tliallus in all the described species of Dendroceros agrees 
ill baving a well-defined midrib and thin lateral lamina. In 
D. Breidelii the midrib shows no intercellular spaces, but small 
ones occur between the cells, of tlie lamina. Certain species, 
however, like 2). jatymiciis^ Nees, have large lacuMseiii the midrib, 
whose surface jireseiits an areolated appearance bbe that of the 
Marchaiitiaccio'^'. Similar lacunfe occur in the tliallUfS of iVb/n- 
ih/las orhimilaris, Sulliv., and some species of Anthoceros, 

The apical growtli of the thaJliis of Z). Breutdii has been 
studied by Lcitgcb t, and his account agrc(?s in the main with 
iny own, although, tlierc are one or two points of difrcreiico. A 
vertical longitudinal section (PL 21. fig. 1) presents the same 
appearaiu'cs found in most fern-pi'othallia and in Fellia epijphjlla^ 
Coin]a. The large apical cell appears semicircular and extends 
the whole de])t!i of the tballus, and the segments cut off from its 
inner face extend also completely from the dorsal to the ventral 
surface. Horizontal sections (figs. 2, 3) show at the apex one or 
two nearly oblong ceils, and while it is probable that usually, 
at least, thei’e is but one initial cell, it is possible that 
there may bo more. In the form of the apical cell Dendroceros 
differs both from jSfotothyJns and Anthoceros^ wliero two sets of 
basal segments, alternately dorsal and ventral, are found, instead 
of the single om‘ found in Dendroceros, 

Each primary basal segment of the apical cell in Dendroceros 
(fig. 1) is iirst divhha] into two ecjuai cells by a median longi¬ 
tudinal wall, thus fornning a dorsal and ventral semi-segment. 
Eaiili of th(.‘se is m^xt divided ])y a vertical wall parallel to the 
base of the apica,! so that the whole segment is now divided 
into h>ur similar ceils, two dorsal and twm ventral. LeitgeVs 
figaro X does not show the formation of vertical walls until 
a much later period, the second walls in the segment being 
represented as horizontal. In all the preparations exami,ued by 
the writer, the horizontal walls only arose after one sot of 

* Lcilgeb, Lhitors. ub. Lobennooae, Heft 5, p. 30. t X. c, p. 30. 

Leitgcb, L v, pi. 2. .0g. 1. 
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vortical ones liad been formed. Aw soon aw tlie horizontal walls 
are formed in the dorsal and ventral collw the midrib I)e(a)ines; 
four cells thick, and later horizonhi.1 walls make it much thicker 
farther back from the apex. As tlie alternation of vertical and 
horizontal w^alis is quite regular for some time, tlio limits of the 
original segments can be traced Ibi* a considerable distance back 
from the apex. Besides the bawsal segments, whicli contribute 
mainly to the formation of the midrib, there are also formed 
lateral segments which remain undivided by horizontal walls, and 
give rise to the thin lamina. 

The formation of the stomata ” or mucilage-slits upon the 
thallus was not studied in detail, as Leitgeb has givcni a full aaid 
accurate account of these strucdaircs, which agree in all par¬ 
ticulars with the similar ones in AntJioceroh'. As in Aiithoeoros^ 
these are always associated with the formation of tlu‘ conspicuouB 
Ao^ifoc-colonies, the filaments entering the thalhis through the 
mucilage-slits. 

The Sexual Organs. 

All the species of Dendroceros examined arc inoiunciouB, 
and there is no evident regularity in the occurrence of aiitheridia 
and archegonia, except that as a rule several of one or the other 
are formed in succession. As in all the Antlioccrota(a\‘e, they arc 
sunk in the thallus and arc very inconspicuouB, except in the 
case of the older antheridia, which in Dendroceros arc very inticli 
larger than in either Autlioceros or Molothglm, 

Leitgeb gives a brief account of the arcbogonimn, Imt tbcrt^ 
are several points worthy of noU». which lie scoins to havt^ over¬ 
looked, As the young archegonhim is cojn])lottdy imnun’sed in 
the thallus, and the motlier-ecdl hardly distiiigiiishabh^ from tlu;^ 
surrounding tissue, it is not possible to assert positively ils exact 
relation to the segment of tlio apical cell in whi<‘}i it m formecL 
The walls by which it is cut out, scon in transverso Hcction, 
intersect so as to enclose a triangular cell, as was sliown by 
Leitgeb, and in this respect it agrees with the other Antluxio- 
rotace®. This cell then by transverso divisions (fig, 5) gives rise 
to the axial row of three cells, found in the young arcliogoniiim. 
The lower ceil, by a subsequent division, gives rise to the egg- 
cell and ventral canal-cell; the middle one, by a series of trans¬ 
verse walls, produces the row of four or five nock-canal-celIs; 
while the upper one, by two intersecting vertical walls, forma 
the four cover-cells, or, by the suppression of one of tlie walls, but 
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two eover-cclls are formed. "When tlie arcliogoiiiiim is ripe^ its 
apex is raised sliglitlj above tlie general level of the tliallus. 

If we compare the archegonium of Beiidroceros with that of 
Notothylas and Anthoceros, it is found to be to a certain extent 
intermediate in character. The primary axial cell is broader than 
that of the latter, but not so broad as that of Nototliylas, and the 
same is true of the primary neck-canal-cell. 

As in the other genera, the egg-cell does not fill the cavity o£ 
tlie venter. At maturity the archegonium opens and the cover- 
cells of the neck are usually thrown off, while the cells below 
them diverge more or less. 

Til e An tli eridiiim . 

The antheiidium of Dendroceros differs a good deal from that 
of the other AnthocorotaceDO, being much larger, solitary, and 
having a long pedicel, while in most species of Anthoceros and 
jS^otothylas the antheridia are short-stalked and occur in groups 
formed from the division of a common inothcr-eell. 

Owing to the very inconvploto account of tlie antheridium 
given by Leitgeb, its development was followed with some care* 
As was shown by Hofmeistcr and later confirmed by Leitgeb 
and others, the Antlioccrotaeem differ from all other He])atic8e 
in the endogenous origin of the antheridium. In all of them it 
arises from a suh-epidormal cell, which either develops at once 
into a single antheridium or, more commonly, divides into a 
number of cells, each of which produces an antlu-ridium. 

In Deudroceros the antheridia are formed in strict acropetai 
HUCccBsioii, the youngest ones being found very near the apex, 
Tliey are arranged in two lines, one on either side of the midrib. 
The motlun’-cell cannot be certainly distinguished until it 
begins iio K(*])arat(,‘ frotn the adjacent cells, when it is readily 
recognizcMl, as Uh'- space about it is lined with a mucilaginous 
matter (l(vri^'e(l from the partially disi,nt(.‘grated cell-walls, which 
stains very strongly with Bisiuarck-hrown or lumnaitoxyliii. 
The first division in the superficial cell by which the antlieridial 
cell is cut off occurs in the second or third segment from the 
apex of the shoot, and the result of this division is the formation 
of two cells, an outer and an inner one, of which the latter 
becomes at once the mother-cell of the single antheridium. A 
second transverse wall makes its appearance very early in the 

Hofmeistor, The Higher Cryptogamia,” Bay Soc. 18G2, p, 7. 
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outer cell, ao tliat the young a-ntlieridiiiiu in ae|);ira,tci(l from tlie 
surface of the tlialhis bv” two layers of colls (lig. 7). About; tlso 
same tiioe, by a. partial <lisiriiegnitioii. of the vsurrcuoidiag cull- 
walls, the yoinig a-ntheridium bocom(‘s separattMl from the 
adjacent colls except at <mc point, wliich becomes the point of 
attaeliment for tlie pedicel. By the rapid growth of tlie siir- 
rouuding tissing the space about tbe aiitheridium becomes raphlly 
larger and very cons[!ieuous (PJ. 21. iig. S). 

In all the youngest stages obsorvc<l, the antlieri<[iii,l cell was 
decidedly elongated parallel with the a,xis of tho sLmot, instead of 
verticall}^ as is the ease in Auihoan'o.^ and A'oioiki/Iaa, and the 
point of attachment is at the back of the cavity in wliicli it lies, 
instead of at tlu^ ixbfcom. Consequently the young aaitlnwidiimi 
(PL 21. tig. 8) lies almost horizontally instead of staniling upright.. 

In both Anthoceras and N'otoUnjlaH the first ilivisitm in tbe 
primary antheridial cell is vertical, !U»d is usually foliowtal by a 
second vertical wall at rigid angles to the flrsl, so thal' four 
similar cells are formed which give rise to as many antInnaMla.. 
In Bendroceros, however, the original cell, as \vc Inivi* se<m, fmaiks 
but a single aiitheridium. 

In Antlioceros each secondary antheridial cadi divides precisciy 
as did the original one, into four, by intersecting vertical walls, 
after which a transverse wall is formed in each cell, which 
separates a stalk-cell from the hotly of the antlnwitlimm The 
divisions in Notothflas are similar, but loss const.jini, as sorm^- 
times the separation of tho stalk may bt^ cfh^etoil by tiu^ first wail 
formed in tlu* antheridial cell. 

In jDendroveros^U) judge from the small tiumhu* of the veay 
early sta.ges avaihiblo for study,tho first wall (ih.21.rig, 7) ^aqatrates 
the stalk from tho liody of tlu^ anthoridiiini, after which two 
intersecting loiigiindinal walls arise in each of the primary cells, 
by which tiiey are divided into four equal eel Is* in iln^ stalk 
one of tlieso walls may be sup[>ressod, and the stalk remains in 
const'querice compostal of but two rows of cells, as lautgeli 
describesbut wliere both arc formetl, a cross’-scctiou uf 
stalk shows four cells arranged quadrant-wise (fig. 10). 

The divisions in the upper part of the uutherldium resembhj 
those in Anthoceros. Each coll is first divided by a trails verse 
wall (PL 21. fig. 8) into two, of which tlie one next the stalk is the 
smaller and contributes to the basal part of the antheridiiim- 

Unters. ub. Lebermooao, Hcffc f), p. fJti 
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wall; tins is followed by a second transverse wall in each of the 
terminal cells, and in each of the I’esulting eiglit cells there then 
is formed a pericdinal dividing it into an inimr and an outer cell 
(fig. 9). The inner cadis, by rapid divisions in three planes, 
give rise to the central inasKS of small, nearly cubical sperm-cells, 
while the outer layer of cells divides no further by periclinals, 
blit remains permanently but a single cell in thickiiess. Each 
of these outer cells contains a single chloronlast as in tlie other 
genera. There is very little displacement of the cell-walls in the 
inner mass of sperm-cells, and these are arranged in ncaaiy 
cubical ma^sses, (*orrcsponding to tlie early divisions in the ceiiiTal 
cells (fig. 12). 

The s|)crin-(adls are too small to uialvt^ possible a satisfactory 
study of the sperinatozoids, and as tlKn’cwas !io indiriition of any 
variation from the type of sinieiure found in, ilic oiJuT Hepatic.a }5 
no iittmnpt wUiS iiuidu to trace the dcwelopiiKuit of tlie spermato- 
zoids. The latter are small, but wore not studied in the living 
ina,tcn‘ial owing to lack of facilities when llio material was 
collected-. 

The ripe jintlieridium, as Ijoitgcb sliowed, is very largo and 
the stalk extremely long so that it is coiled up within the cavity 
containing the antlicridiuni. The upper wall of the cavity 
projects strongly above the surface of the tlialliis, forming a 
nearly globular protiLbera.n,cc easily aeon witli the miked eye, and 
resembling the similar swellings caused by the -ZVbs/ee-colonies. 

The fSj^oro^h^te. 

As miglit be expected, 'From its intermediate character in 
i.dlier respcci.s, ilu' sporogoiiium of Dendroeera^ is also, to a 
cerlnin exiiist, int.erm(aliate in structure Ixdwcam that of .Nofo- 
'Ih'jfim and Andhoveros. The st-ructurc oF tlie. sporogonium in the 
former genus luis Ikhoi studie<l by Moitierwhose results agree 
with, tliose of tlie writer madi^. upon the same gianis, ai'id do not 
confirm Leiigeb’s contention f that the origin of the coliiiiiclla 
may he secondary, but show that, as in colinnelia 

is formed!)}' the first periclinals in the upper cells of the embryo. 
In. Moiothylm^ as in most liepaticse, th,e first wall in the 
embryo is transverse and divides the embryo into nearly equal 
parts ill which longitudinal walls then arise, dividing the embryo 

* B. M, Motifcier, in Ann. Bot., Dec. 1804. 

1' Leitgeb, Untors. lib. Lebermoose, Iteft 5, p, 7. 



474 


PEOF. P. ir. CAMPBELL OK THE 


into Hea-rlj equal oetaiitw, as in the Marcliautiaceje. In Antlioceros 
(at least in A* fiislfor-niiSy Mont., which was specially investigated 
by the writer the first m'uII in the embryo is vertical, and is 
followed by a traiisvei’sc wall in each cell, the resulting cells 
being of very unequal size. (See ‘Mosses and Ferns/ fig. 59.) 

The youngest embryo met with in Dendroceros is shown in PL 22. 
fig. 13. The arrangement of the walls indicated that the primary 
wall here is longitudinal, as in Anihoceros, but the first transverse 
wall is nearly median, and the lower cells are thus decidedly 
larger than in the latter genus, and it seems probable that the foot 
is determined by this lirvSt transverse division, as iii JSfoiotlifjlas^ and 
does not involve the second tier of cells as is the case in Antlio- 
ceros^ All three genera agree in having the embryo in this 
stage made up of three tiers of cells, each composed of four cells 
arranged quadrant-wise in cross-section (figs, 13, 15). 

The next di\ isioiis in each of these three tiers separate four 
central cells (eiulothcciiun) IVom usually eight peripheral ones 
(amphithecium) (PL 22. fig. IG). In Deyudroaeros^ as in all the 
Anthocorotacea^it is from thenmphitheeiiim that thearehes])orLiini 
develops, the whole of the eiidothociuin in the uj)pcr segments of 
the embryo going to form the columella. The archesporiiim is 
determined by tlie first set of pericliuals iii tlie amphithecial 
cells, and at first forms a single layer of ceils extending over the 
eolmiiella and reaching to the base of the middle one of tlio tlireo 
primary segments of the embryo (PL 22. fig. 14). In tliis res{}c?ct 
Bendroeeros diflbrs markedly from A^ithoaero.^^ where the forma¬ 
tion of the arcliesporial cells is confined to tlie terminal segments 
(see fig. GO in ‘ Aloss('s a.nd Ferns’). Leitgeb's figure of an 
embryo oi‘ Bendroearos {WAt 5, pL 3. fig. 10) agrees closely with 
PL 22. fig. 14, given here* In, Noiothjhm there is usually a 
zone of tissue hetween the foot and cupsiile in whicli the 
arohesporiiiiii cannot be made out, and it is not impossible that 
this may also be the case, sujnetimes, iu Bemlrocaro^. 

In regard to the development of the sporogenous tissue, 
Bendroeeros is the most reduced genus of the order. Whiio in 
Notothylas the archesporitim becomes very massive, being three or 
four cells in thickness, and in AntJioceros regularly two cells 
thick, in Bendroeeros the pcriclinal walls in the arehesporium 
are very irregular and may, at certain points, be completely 


Campboll, ‘Mosses and Ferns,' pp. 127-136. 
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BupprosBcclj BO tliat it remains permanently but one cell tliick. 
TIk) arraiigeinciit of the sporogonons and sterile colls, too, is 
mucli less delinito than in the other genera. Oecasioiially (PL 22« 
■fig. 17) there is a fairly regular alternation of sporogeiious and 
olators"ollB, determined sometimes by oblique divisions of the 
primary archesporiul .cells into two of unequal size, the larger one 
beeomiiig the sporogenous cell, the othei", one member of an 
elatcr. Quite as often, however, some of the primary cells 
reniain undivided and, enlai^ging rapidly, form at once the mother- 
cells of the spores. The others divide once longitudinally, and 
become olater-cells. 

The columella in the forms examined by me corresponds very 
closely ill the arrangement of the colls to that of Autlioceros, 
showing in cross-section (PL 22. fig. 18) usually sixteen colls 
arranged very regularly. As in Antlioccros^ those cells later 
separate somewhat, sliowiug intercellular spaces at the angles* 
Leitgeb’s figures of 2). olcJioraceus show a more massive columella 
and a rolativcly sliglit development of tlie amphithecinm. 

Each sporogenous coll gives rise to four tetrahedral s[)orcs in 
the usual maiiiicr. These spores are niiicli larger tluiii in the 
other genera, and may remain undivided until the dehiscence of 
the sporogoiiium (Z). Breiitelli)^ but in tlie second species 
examined (probably D. criB^ns^ Neea) the spores germinate within 
the capsule and beeoinc multieelliilar bodies of considerablo size 
before they escape* Leitgeb records similar multicellular spores 
in several other species, e. g., D. crassiiiervis, Lehin. & Lindciib., 
J). cielioraceusj Lelim. & Liudoiib., and states tliat in the latter 
species !)oth unicidluiar and multicellular spores are found. Ho 
inlcrs, and p.ro!)ably with rea.sou, that the multicellular sport's arc 
simply ac,(adei‘ali(3d filiases of gonniiiatiou s'lieli as occur mFdUa, 
In thc', caises observttd by the 'writer where iimllicelkdar spores 
occurred, all the. olde,r s[>orcs showed this couditio'u, and all tlie 
spores ofa tetrad ^levelopod perfectly, there being no such abortion 
oi‘two of* tlic sjioiM's of tliet(;'trad as Lcitgeb dcBcriboB a'lid figures. 

As alrcsady iiulieatcd, no cou.staiit relation between sporo- 
gorioim and elater-cells can be imulo out. The elaters, as is 
wtdl ks'iew'i'!, are not single eel la, but arc composed of two or 
three cells joined end to end. There is no kulication tliat the 
jirimary elatcr-cidis iiiulorgo fVirther tranaverso division, but the 
fully-developed (tiater is coni'[)oscd of several of tliese piiimary 
ela;te.i>cellB which simply cohere, as is the case in Antlioceros. 

MNJM". *J0UBN;—BOTANX, YOU* XX'Xlf.n 2 K 
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The singio broad spiral band developed upon the wall of the 
elater seems to bo a constant characderistic of the genus. The 
fully-developed olators arts pacdvcd iu hotween the spores, ami in 
stained Boetions are very conspicuous on actfouni of ibo strongly 
stained spiral (iig. 10, 

The outer colls of tlio capsule become much thickened at 
maturity, but diilbr a good deal in tbo two species examined. 
In D. Brewielii tlie cells wore elongated with the h:iteral walls 
imiformly thiclvened. In D. erispics(?) tbey wei*e shorter and 
the comers were thiclvened, so that they presented almost the 
appearance of typical colleiicbyma-colls. 

The deluBcence of tbo capsule is usually by two valves, as in 
AntJioceros, but sometimes there was a split on one side only* 
No stoinatui were observed in any instance, thus agreeing witli 
Leitgeb’s conclusions as to their complete absence in Ben- 
iroeeros. 


Summary and Oonchmons. 

1. In its apical growth and the form of the thallus 

differs decidedly from the other genera of the order. The type 
of apical cell is that found in TelUa epipliylla and in tlio homo- 
sporous Terns, especially Ommmcia, where the pro thallium 
resembles the thalliis of Bendroeeros also in the definite midrib 
and the occasional development of leaf-like lubes. Tlie oeciirrence 
of abnormally largo chloroplasts has boon observed by the 
writer in 0. cinmmomed, and may indicate a real rcdationsiiip 
with forms like Bendroeeros. 

2. The archcgoniuin corresponds in its structure to that of the 
other Antliocm'otaccm, and is intoriiu'diaic^ in cluira<*ter beivvecii 
NotoiliylaB and Anlhoceros. 

3. The aiitheridium is solitary and arises, as in the other mem¬ 
bers of the order, eiulogenously. The separation of the pedicel is 
determined by the first division-wall in the young anthoridium, 
and ill this respect is more like tlmt of dBoiotdiylm than Aniho- 
eeros, where this first arises after two longitudinal wails have been 
formed, Tbo stalk may have either two or four row's of cells. 

4. The first wall in the embryo is longitudinal, as in Au'iho- 
ceroBj but the first transverse wall determines the limits of tlie 
foot, as in Notothjlas. 

5. The origin of the archesporinm is from the amphithociiim 
as in the other two genera, but it is leas maaaivc than in eiiilu^r of 
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i;]icae« The arcliesporiuui can be traced to the boundary between 
iJio foot and capsule, and resembles in this particular Notothjlas 
rather Antlioceros, 

Ck The dirision of the arcliesporial cells into sporogenous and 
sterile ones is less regular than in either of the other genera, and 
the primary arcliesporial cells may he transformed directly into 
sporogenous ones without any further divisions. The elaters are 
composed of two or more cells and have a thicheoed spiral band. 

7. In D. Breiiielii the spores mmain undivided, but in 
D. crispm (?) they germinate within the capsule and are dis¬ 
charged as multicellular bodies. All the spores of -a tetrad 
develop normally, and there is no abortion of a part of them, as 
described by Loitgeb for D. cichoraceus. 

8. Leitgiib’s staicnient as to the absence of stomata from the 
(\apsule was confirmed. 

Dcmlrov.eroH is unquestionably closcdy related to AnBioceros, 
from wiiiidi it differs principally in, tlic form of the thallus and the 
h‘ss highly developed sporophyte. Li'itgoh concludes that the 
division of the genus Anthocaros which includes A. vmcentkinus^ 
jL (jit/anfms, and others is perhaps more nearly related to Ben- 
droeeros than to tlie other species of AntJweeros, and suggests a 
separation of this section as a disti,iict genus. These forms 
have no stomata upon the. capsule, and possesvs spiral elaters 
like those of Dendroeeros* A careful comparison of these 
with Ikmdroceros would be interesting, to see bow far tliey 
agnxj in other respects with it. Leitgob cites one species, 
probably vinevniiamiSj wliidi lias a solitary anthcridium; and 
a comparison of ilio apical c<dl and archegonium might throw 
light upon the relation of those forms to Dmdroceros, 

111 the form of the archcgoa;iium, as well tlie early stages of 
the emliryo# Dendroceros is fairly interinodiato between Woto- 
ihfluH and Antiwaeros, Whether the typo of thallus found in 
Dmdroeeros is more pxdmitive than tliat of Antiweeros would 
be hard to say, as both forms occur among the other primitive 
Hopatica. 

^ Loitgob, tJiitors. iiber Lobormoose, Iloft 5, p. 27. 
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EXPLANATION OF THE PLATES. 

Plate 31. 

Fig. 1. Loiigifciiclinal section of tho apox of tlio thalhis of Deuchmm^ 
Breiitelii (?). xCOO (about). Tho liniit.s of tho original segments aro 
indicated by the heary lines. 

3. A horizontal section of the apical region of t }>0 tliallus. Tins cells x, x' 

are probably both initial colls, 2, the youngest archegonia; m, tho 
midrib, 

o. A horizontal section, showing a single apical ceil. 

4. Traiisyerse section of the upper part of a young archegoniuni, showing 

four cover-cells. 

5. Longitudinal section of a young archegoniiim, showing tlio primary 

divisions. X 600. 

6. Longitudinal section of a fully-devolopod archegonium. d, d, tlio 

cover-cells of the nock. X 600, 

7. Longitudinal section of a very young antheridium. Loitz oil-im. , 

Oc. 1. 

8. A similar section of an older antheridium. 

9. Sections of young anthoridia after the segregation of tho central iiasuo 

X 600. a, Longitudinal section; h, transverse section. 

10. Oross-section of the pedicel of a ripe antheridium, showing four rows 

of cells. X 600. 

11. Longitudinal section of an antlieridiuni, older than those shown in 

fig. 9. X 350 (about). 

12. Sperm-cells from a full-grown antheridium. x 600. 

Platk 23. 

Fig. 13. Longitudinal section of a fertilized archegonium with young embryo. 
X 000. 

14. An older embryo, showing tho archesporium and columella, col .; tho 

archesporium is shaded, x 350. II. The first transverse wall iu the 
embryo. 

15. Transverse section of a very young embryo, X 600. 

IG, A .similar section of an older embryo. 

17. Longitudinal section through tho base of an older sporogoi imn, 

showing the dilforentiation of tho sporogmmus cells (a'/l) and tlio 
olaters (el.), x 350. 

18. Transverse section near tho base of a young sporogonium. x 350. 

Tho archesporium is shaded. 

19. Upper part of the sporogonium of B. Bnuidii, with fully-formod 

spore-tetrads and eiators. X 350. columella; spores; cL, 
elators. 

20. A single free elater of JD, 'Brmtdu. x 850. 
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Oil tlie Structure and Development o£ Soranthem, Post. & Eiipr. 
By Ethel Saha Barton. (Coaimiinicatecl by Georg 
Murray, E.R.S., E.L.S.) 

[Read 5tli May, 1898.] 

(Plates 23 & 24.) 

The genus SorantJiera (Phseopliycese) was established by Postels 
and Eupreclit with one species, 8. iilvoidea, in their ‘ Illustra- 
tioiiewS Algarum/ 1840, p. 19. In the generic diagnosis the 
structure is said to be that of TTlva, while the fructification re¬ 
sembles IBunctaria, S. ulvoidea is described as parasitic on 
Mhodomela Larlx, and though the word “ parasitic ” was probably 
used ill the sense of “ epiphytic,” investigation proves that the 
original word was correct, as will be shown. A figure is given 
of a small group of unilocular sporangia and parapbyses. 

The next mention of the plant is made by Endlicher (‘ Genera 
Plantanim/ Suppl. hi. 1843, p. 25), where he condenses the 
original description, but does not omit the word “parasitica.” 
However as he calls MyriotriGliia also parasitic,” this points 
to a confusion of terms. 

Prof. J. G. Agardli (Spec. Gen. et Ord. xllg. vol. i. p. 120, 
1848) quotes the original diagnosis of Postels and Euprecht, 
and places the genus as one of doubtful affinity under Dietyote* 

Kiitzing (Spec. Algarum, 1849, p. 500) follows Prof. Agardh. 

Ill 1,850 Euprecht, one of the joint authors of the genus, in 
Iris Algm Ochotciises,’ pp. 179, 180, gives a short account of 
the devcilopinent of 8. uluoldea. Since he speaks of making his 
investigations with a lens, they are not, as might be expected, 
e,xhaiUstive. At some time an idea had evidently prevailed that 
8. Iilvoidea was only a form of Ulm (possibly JI. fusca), and that 
the sori \v(u’c a species of Myrionema- Euprecht hero shows 
that this ideal must be abandoned, if only on account of the 
regular distribution of tlie raised patches of fruit. He recognizes 
the connection between Boranthera and Asye^^ocoocus^ and speaks 
of the plant, in a wide sense, as Asyerococcus ulwideus. 

It is interesting to note, in view of the development of Soran- 
tkercij to be described later, that Euprecht says it grows iniogled 
with Leathesia tuberiformis on Rliodomela, 
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Br. Kjellman next describes it in a paper Oni Boringliafvcts 
Algflora’'’ (KongL Svciiska Vctcnskap8-‘A,lcad. Hand],, Bd. :xxiii» 
no, 8j 1889, p. 47). lie reviTOs tlio genus Somnfliem, but re¬ 
cognizing its rcaomblanoo to Aqyerocoecus^ places it in Enew^ 
liacem, Tliis is tbe first place in wbicli “ epiphytic is substi¬ 
tuted for ‘‘parasitic”; and tbe rbizoids are described as en¬ 
circling tbe host plant. A second species was added to tbe 
genus by Crouan in Maze and Sebramm^s ‘ Algues de la G-uade- 
loupe,’ 1870-1877, p.l31. An authentic specimen of this latter 
plant is in the Herbarium of tbe British Museum, and examina¬ 
tion proves that it is identical with Colfomenia smuom, Derb. et 
Sol. (olxm Asperocoeem dnuosus\ frequent in the West Indies. 
Tbe fruits, which are plentiful on the British Miiseinn specimen, 
were not described by Crouan. They show the usual plurilocular 
sporangia of tbe genus, surrounding a cryptostoma, as described 
by Miss Mitchell (Phyc. Mem. pt. ii. 1893, p. 53). The genus 
Soranthem is therefore, for the present, reduced to its original 
species S, ulvoidea. 

Dr. Kjellman (Engler and Prantrs Natiirl. Pilanzenfainil. 
Teil i. Abteil. 2, 1893, p. 204) and De Toni (Syll, Alg. vol. iii. 
Hucoidese, 1895, p. 492) both recognize it under EiiGceliaceds. 

The mature plant of B. ulvoidea has the form of a globular sac, 
which, in the specimens I have seen, does not exceed 2 cm. in 
diameter (PL 23. fig. 1); but De Toni describes them as sub- 
piriform, and gives their height as 3-4 cm. By searching under 
a low power among the atichidia of Laris one finds elosely 
adliering to them minute, semicircular outgrowths, wliieli are. the 
earliest recognizable forms of B. ulvoidea. Tlioy show no 1 apering 
at the base, and look almost like a swelling of the thallus of 
Bhodomela (PL 23. fig. 2). As tliey grow larger they become 
more and more detached from the boat, till at last, when tlu^y 
reach the size of about 2 mm., the plant is more or less piriform 
and attached only by its rhizoids. 

Even in small plants the size of a pea it is possible to ma 
minute spots, which are young sori, beginning to appear on the 
surface of the thallus; these grow with the increase of tlie plant 
till at last the whole surface is spotted over with (bo raised 
patches of fruit. 

It has been recorded hitherto from the Behring Straits, and 
the island of Sitka ofi’the shores of N.'W. America. The material 
on which this investigation has been made 'wim collected at 
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Monterey, California, by Mr. W. H. Shaw, and sent by him to 
the British Museum. 

In young plants the thallus is composed of filaments which 
radiate from the base, the cells becoming smaller as they approach 
the outer surface, where they are free (PI. 23. fig. 3). In very 
early stages these radiating filaments are closely packed together, 
but as the plant increases in size they become stretched gradually 
more and more apart and show an anastomosing tissue of cells, 
through which the original filaments can, however, be clearly traced 
(Ph 23. fig. 4). The outer surface then consists of free 2- or 
3-cellecl assimilative filaments, the upper cell of which is some- 
what swollen (PI. 23. fig. 7). These assimilative filaments re¬ 
semble those described and figured by lleiuke in Ghordaria 
(Algenfiora der -wcstlicheii Ostsee, p. 75). When the stretching 
of the internal tissue has reached its limit, the cells become torn 
asunder, and by the time the plant attains to its full size there 
remains only a layer of polygonal cells 3-5 deep, which have 
almost a parenchymatous appearance. 

Meanwhile the outer surface has also imdcrgoue a change, and 
instead of the free assimilative filaments the thallus is enclosed 
by a continuous one-celled peripheral layer, as in Golpomenia. 
Indeed the structure of the mature thallus of these two genera 
is 80 similar that it would be interesting to see if the resemblance 
exists also in young conditions. 

Por some time it was difficult to tvace the connecting links of 
this nniisiial iilteration in the peripheral layer, and but for the 
presence in both stages of the typical rluzoids and the crypto¬ 
stomata characteristic of SorantJiem, it might have been thought 
that tlie two plauts were different species. Plowmver, at last a 
spedmen was i'ound in which the epidermal layer liad evidently 
been just formed, and in many places single cells wore still 
adhering outside it, showing tlio remains of the assimilative 
liiaments (PI. 23. fig. 5). These had evidently heeii cast off, and 
the cells on which they had stood had become pressed together 
to form a continuous surface. Even after this fact was apparent, 
a reason for this unusual proceeding seemed far to seek. So far 
as I know, no member of the jBhmophyceai has first a surface of 
tree assimilative filaments and later a compact, continuous 
epidermis. 

As regards the shedding of assimilative filaments, it is known 
that this takes place in JElachuta scutulata before the formation 

2o 2 
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of pliiriloinilai* Mpsnnvn^iju 'I’iio roeolhu'i.ion of ilii« led luo 1o 
(wajiuru'^ very t/lonidy ilu^ BOiddoiis o'f ^nraufhem Av!ii<*li hIiowchI 
1!h^ iouiiodialady pnndoiiH io ilut io mn.) if in any 

waiy iltiH av;ib eoniioaiod wiili formadioa o'F fniit. Jh, all tho 
BinddoiiH I luwl iioli(*(‘(! Hopimiio, HiiigU'-rowod oiitgrowldiB con- 
vSiBfiii" of G or 7 (‘cHh arising from tlic Bame coll as the assimila,- 
tivc fihimentB (PL 23. lig. G). On comparing tlu^so with the 
pliirilociilar 8])orangia of Ohmlanaceai^ iiota]>ly Leatltasm, I am 
](m 1 io tlie belief tliat they are possibly the pluriloeiilar sporangia, 
of -although I have of course not Keen the cscafie 

of the spm’cs, all the material being ]>resorvod in spiin't. It; is 
ha:rcily sirange that empty sporangia have not beem seen, since 
tli<:^y piajbably drop off immediately after tlie oseaptJ of the 
sp{)ros. 

Another point of resemblance between these su])pose(l pluri- 
locnhir sporangia of Bormitliera and those of Leathemi is that 
in both eases they grow all over the tballus and are not confined 
io sori. 

In order to make clear the further development of 8. uhmdea, 
it is necessary to go back to the early stages of the plant and 
trace the growth of the oryptostoinata. Ilitlierto the only 
genera in Mncoeliacem which have been sliown to possess tlus^e 
bodies are Coljpomenia and IlydrocJathriis (Miss Mitcludh in If lyt*. 
Mem. pt.ii. 1803, p. 53); but investigation shows that they exist 
in 8, ulvoidea from almost the earliest stages of the plant. 
Even in these, the young liairs of the future cryptosioina, can be 
recogni'^.ed, growing each from a small oval cell lailow the surface, 
similar to the cells which bear i-he assimilative illanumts at tln^ 
periphery (PI. 23. iig. 7). Tlui presence of the sinallm' celis 
deep down in tlie thallus shows that tin; origin of iln^ crjfiio- 
stoinala is the same as in ColpoHienia and otiim* algjc, wiieri^ th(‘y 
arc formed from a single inilial cell or group, tlu^ growtii of 
which is arrestecL The young haras are <doso togidlnu’ aanoiig 
' the surrounding tissue, but their typi(*al basal gi‘owth and narrow 
form enable one to distinguish the position of the future ciyplo- 
stoma before any sort of bollow has been found. As the plant 
grows the bairs, growing quicker tlian the assimilative 
push out above the surface, and owing to tlicir length are Hcldoni 
to be found unbroken in sections of the pJaut, 

In Golpomema and ILydroclatImm the cryptostomata are 
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found in. connection with plurilocular sporangia, the only fruit 
known up to the present for these genera ; and Mr. Murray has 
described a similar connection with the unilocular sporangia in 
Ade.fioajstis (Phye. Mem. pt, ii. 1803, p. 59). 

In 8ora7ithera tdvoidea the cells round the cryptostomata 
begin to divide immediately after the. formation of the con- 
tinuous epidermal layer and to form, ceutril'ugally, sori of large, 
round-celled parapbyses and unilocular sporangia (FL 23. figs. 8,9, 
PI. 24. figs. 10,12). E-ound those cryptostomata which have few 
hairs and are not very deep, the sori appear sooner than round 
those in which the hairs are more numerous. In a mature plant I 
have found several deep and large cryptostomata (PL 24. fig. 11) 
round which the cells were at this late stage only just beginning 
to subdivide to form a sorus. It is remarkable that large well- 
formed cryptostomata are found in connection with groups of 
rhizoids on a mature plant. In one case where the crypto¬ 
stoma, though among the groups of rhizoids, was not actually 
in close coimcctiun with them, the surrounding cells had divided 
and formed the usual parapbyses as in the sori of unilocular 
sporangia. 

In the older plants the sori, by their centrifugal growth, 
sometimes coalesce, and thus large patches of fruiting tissue are 
ibrmed, siiiTounding two and possibly more cryptostoinata. 

In the foregoing account of the development of 8. ulnoidea it 
lias been seen that in the early part of its existence it follows 
the typo of plant found in Ghoniariacea^^ both in vegetative 
structure and in its plurilocular sporangia. It bears a strong 
resemblance to Leatheua^‘■ mA in some respects to Ohordarw \ 
indeed, had B. iilcoldea been found only in its young state it 
would uiRioubtcdly have been placed in Ghordarlaaete* On the 
other hand, uuiture plants, with their continuous epitierinal 
layer and unilocular sporangia surrounding cryptostoinata, show 
so strong a reseuiblance to genera of J^ncadlmete^ that it is 
impossible to doubt the ailinity between Boi'a/ifhem^ Ah'^>ero~ 
coeem^ Colfomenia^ etc. 

ill l)r. Kjeilmauh system of elassificaliou (Engler and Praiitrs 
Natiiri. Ptianzeiifam. Toil i. Abt. 2, 1893, pp. 180, 181) a gnjat 
point is made of the position and mode of develo'uneut of the 
sporangia. 

in the division including Chordariacum the sporangia are said 
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to be formed as tlio morpliologieal eqiiivaleiit of an assimilatifo 
iiIainoiit» In. tlio diviBion. including Encoelhieecc tlio sporangia 
arise from tbe epidermal ccIIh. Both these modes of develop¬ 
ment are represented in Boranthera, A.gain, the \0''g(d;ative 
growth of Ohordariacem is described as terminal or siibtermimiij 
that of Bncmlmcem as ixitorealarj. Now in Boranihem growth 
evidently takes place in young plants from the ultimate cell of 
the radiating filaineuta, Tliis coll bears the assimilative filaments 
and the pluriloeular sporangia, and eventually, after tlie shedding 
of these, it forms the epiderinal layer which subdivides to keep 
pace witJi the further growth of the plant. The presence, too, 
of cryptoatomata points to terminal rather than intercalary 
growth. Tlie mode of development of Soranthera, therefore, 
comes athwart the lines of demarcation hitherto laid down for 
the Nat. Orders Cliordariacece and Bncmliacem, It can bo 
placed definitely neither in the one nor the other, and until our 
knowledge of the life-history of the other genera in, these two 
Orders is more complete it will be wiser to refrain from placing 
Soranthera anywhere. 

It is interesting to find in Borantliera another instance of a 
genns, and one of such unsettled position, producing fruits in, 
connection with cryptostomata. That tlie typical hairs are in so 
many cases associated with i^eproductive bodies, either in or out 
of cryptostomata, points to there being more tban a cbancc con¬ 
nection between them. No satisfactory theory has yet been 
suggested to explain this, and until the funetion of these Iiairs 
is better understood it is useless to tlieori/^e. 

Prof, Wille (Beitr. x. Physiol. Anat. dor Laminariaceen, 
Christiania, 1897, p. 30) leans to the hypothesis set forwa-rd by 
Prof. Eeinke ('‘Beitr. %, Kenntniss der Tang(3,” Pringsh. lalirb. 
voh X. p. 317) that these hairs are for the taking up of mineral 
compounds from the sea-water, a process which would h<3 facili¬ 
tated by their specially thin outer cell-wallB. The contentH of 
the young hairs appear in any case to difier from thosci of the 
surrounding tissue; they are rioher and in Htaiiual sections take 
a different colour. This has also been noticed by Prof. Willc. 

One of the main points of interest in 8. uhoidea lies in this, 
that it adds another to the few known instances of parasitism 
Ph(Bop}iyce< 2 . Hitherto the only clearly established 
parasitic species are Noilieia anomala in Fucaced*^ and small algm 
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belonging to MacJiistacece^ Gliordariacecd^ and 'Eciocarpmem. Many 
of these have been described by M. Saumgeau, Snr quelqnes 
Aigues plieosporees parasites’^ (Journ. de Bot, tom. vi 1892). 
Ill Sorantliera the cells at the base of the plant in all but the 
Tery youngest stage elongate to form septate rliizoids, which 
intertwine and encircle the thallus of the host, Bhodomela Lans(^ 
(PL 24. fig. 13). The walls of these rhizoids are very thin and 
stain deeply, but of their contents it is not possible to speak 
without living material. On reaching the host they become very 
closely adpressed to it, and after growing round it for a short 
distance, the ends penetrate into the thallus. Here they push 
their w^ay through the cells, disorganizing the host tissue and 
developing small knots of minute cells, which are presumably 
haiistoria (PL 24. fig. 14). It is true that there are certain 
groups of cells growing from the rhizoids still outside the host 
plant which strongly resemble the supposed haustoria inside the 
thallus. But this does not necessarily prohibit the 
possibility of these latter being of the nature of haustoria. 

It is probable that the investigation of other plants^ hitherto 
supposed to he merely epiphytic on some one special alga, may 
lead to the enlargement of the number of parasites among the 
Bh.mo^hyGem, 

In conclusion, I wish to express my thanks to Mr. Blackman 
for kindly helping me in the manipulation of the microtome, 
while cutting the necessary series of sections; and I gratefully 
acknowledge the debt I owe to Mr. Murray for placing this and 
other valuable material in my hands. 

EXPLANATION OE THE PLATES. 

PLA.TB 23. 

3^1 g. 1. Boranthem uhmdea. Nat. size. 

2. Young plants on E/wdomela Larix. x 8. 

Transverse section of young thallus. X 65. 

4. Central cells of slightly older plant. X 65. 

5. Peripheral layer of still older plant, showing remains of assimilative 

filaments. X 375. 

6. Possible plurilocular sporangia. X 375. 

7. Young cryptostoma. X 375. 

8. Cells round older cryptostoma, dividing to form sorus of paraphyses 

and unilocular sporangia. X 375. 

0. Mature sorus of unilocular sporangia. X 140. 
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Plate 24. 

Fig. ,10. Part. oj“ina,lure soriis ol* viinlocular sporangia. X .‘)7o. 
1 1. Largo crypiowtunia. X 7>7r>. 

12. Sorus round largo cryjitoyl.oina. X I'lO. 

KF Kliizoids penetrating into liowt pluni, X idO. 

14. Part of same. X il7o. 


A Eevision of the G-eiiiis SpnhlepJiaris, Montague. By Ehnkht 
Stanley Salaion. (Comniuivicated hy E. M. ]:I.oi;m'ks, 
E.L.S.) 

[Bead 2nd Juno, 

(Plates 25 & 26.) 

Tee genus Sipnhlepharis was established by Montague in Ann. 
wSci. Nat. ser. II. viii. p. 252 (1837), for the reception of a 
Mexican moss, which he named S, lielieopliyUa- 

In this species the sixteen teetli of the peristome are more or 
less completely united below in pairs, and so form eiglit groups. 
Each group, or pair of teeth, is separated from the next, as 
Montague remarked, by an interval about equal to the width of 
a simpie tooth (PI. 25. fig. 2). 

The teeth of 8. when wet, are strongly eonuivent 

into a cone (fig. 1). 

These two perisiome characters were considered of generic 
value by Montague, and from the tirst—the disUnct arrange¬ 
ment of the teetli in pairs—tlic gomis derives its na.nie. 

Mitten, in his work on Indian mosses (1), sank 8ymhlephariH 
in Lepiofrichtm^ Ilampo; and in liis remarkH on JjpfolrieJrurii 
IleinmariUly Mitt. {Oyropiri/lhmi Jielmoardtlj I)(i/,y & Molkenb.), 
said : “ Habitus omniiio priecedentis [X. Idmalayanuw^ Mitt. ], 
quociim stnictura adeo convenit ut nulla methodo naturjili 
separari potest. Peristoinium dentibus leqid-distant 1 bus dicranls 
ab eo L, liimalayani et specierum aliarum Symbhphari geueri 
adscriptanun diversiim, sed difierentia iimece inomenti ejusdem 
ut in speciebus OrdiotricJd generis censonda est,” 

But although the acceptance of the genus SymUepliam as 
defined by Montagu© wmuld lead, as Mitten pointed out, to the 
separation of species closely allied, ive find that, if w’e do away 
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witK Montague’s special peristome characters, so as to admit 
species (like S* Bemwardti^ Mitt., PL 26. fig. 34) with a peri¬ 
stome of sixteen equidistant recurved teeth, there are vegetative 
characters left of sufficient value for keeping up the genus. 

This appears to have been the later opinion of Mitten, as in 
bis work on the South-American mosses (2), he revived the genus 
Spnhlepkarls, but wdthout including the original peristome 
characters, and it is this emended generic description of Mitten’s 
that must be accepted. 

We have, then, a genus of a few species of arboreal mosses 
of a distinct habit, which closely resemble one another in the 
shape and areolation of the leaves, strongly crisped when dry, 
differing in these points from Leptotriclmm^ Bicranella^ and 
Angstfwmia, and from Molomitrium in the absence of distinct 
alar cells. 

S. HELICOPHTLLA, Mont, (n Ami. Sci. B'at. ser. II. viii. p. 253 
(1837). 

Montagne {loo. cit.) gives a full and excellent description of 
his species. The leaves are described as apicem versus margine 
dentata,” but, although this is the case with most leaves, excep¬ 
tions may often be found. In the authentic specimens {ex herb. 
Montagne) at Kew, for instance, some leaves have a quite entire 
margin. 

In C. Muller, Syn. i. p. 461, the characters ‘‘nervo . . . exciir- 
rente, apice dorse seabro ” are added to Montague’s specific 
description. This roughness of the nerve is very variable, and 
seems to be correlated wdtb the amount of serration of the 
margin ; as tiie margin tends to become less serrate the roughness 
of the nerve is reduced to a few scattered [loints, until with an 
c.Mitire inai'giii a quite smooth nerve is found. I do not find the 
nerve excuirrent, but ceasing in the apex. 

Ill 1828 Hooker published, in Wall. Cat. no, 7571, the name 
(without description) of Dkb/modon vaginatum for a moss col¬ 
lected by Wallich in Nepal; in 1837 the same author (4) figured 
the moss, and in 1840 (5) published the specific description. 

In 1857 Wilson (6) gave the MS. name 8gmhlepliaris llookeri 
to Hooker’s Didgmodo?i vaginakm, and separated a form with 

leaves longer, wider at base, less cifisped when dry,” as Sgm- 
blepharis dilatata^ Wils. M8. 
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In 1859 Mitten (1) placed both these in LeptotriGhm under 
the naine of L. liimalaymmm, Mitt., but in 1888 (3) referred to 
this moss as a true BpnUe]}li<ins^ and there are specimens in tlio 
Kew Herbarium named by him, in 1891, SymlUplia'Hs himalap- 
ammi^ Mitt. There is a fine series of this Indian moss in the 
Kew Herbaidum, and an examination of this has led me to the 
conclusion that there is notluiig to separate the specimens from 
S. lielicopJiylla^ Mont. 

Hooker’s original figure and description of Didymodon myina- 
turn are not full enough to he of much value, but as far as they 
go contain nothing unfavourable to the view of the identity of 
the two. At first sight the Indian specimens seem to differ in 
having, often, a shorter capsule, seta usually solitary, and almost 
or quite entire leaves wdth the nerve frequently quite smooth 
at back. But in many cases the capsules of the Indian spe¬ 
cimens are longly cylindrical, and, on the other hand, some 
Mexican examples of S* helicophjlla have a somewhat elliptical 
capsule. 

The number of setiB arising from a perichsetium varies from 
one to three—rarely four or five—in Mexican /8. lielicopliplla ; 
in the Indian moss it is usually one, but sometimes two. I do 
not think this difference important, especially as in the American 
S, Oerstediana^ C. Miiil., which, as. mentioned below, Mitten 
considers a form of S. lielicophylla^ the seta is solitary, just as 
is usually the case in the Indian specimens. As reganls the 
leaves, although those of the Indian ])lai;its difier, gemeraily, in 
the points noted above, there are many exceptions. In. the 
specimen at Kew labelled kmalayammy Mitt., 

no. 112, Herb. Ind. Or. Hook, ill, & Thomson, Coll, J. 1), 
Hooker,” the leaves agree in the serrate margin, a.nd luu’vo 
prominently rough at back with those of typical 8. lidleophylhi ; 
and between such leaves as these and the smaller entire ones of 
many of the Indian specimens a complete smlos of iulormodiatos 
can be found. In the peristome, areolation, inllorescencc, <&c,, 
I can find no constant difierenco separating the Indian plant from 
tbe Mexican. 

It is interesting, with regard to the question of the identity 
of these two mosses, to find among Sehimper’a MSS. preserved 
at Kew some notes on a moss which commence, Bid'pmodon 
mginatmi^ Hook., Journ. of Bot. vol. ii., et Hook. Icon. Plant. 
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tab. xviiL— Si/mhlepliaris helicophylla^ Montague. Mexico, Lieb- 
Hiaii ” ; and there are specimens of B. lielicophjlla from Mexico 
ill Schimper’s lierbarium named D. vaginatm^ Hook/’ 

B. Oerstediam^ C. Miill. Syn. ii. p. 613 (1861), as pointed 
out by Mitten (2. p. 49), must be referred to B. Jielicopliglla^ 
and is not dioicous as described. The specimens in the Kew 
Herbarium (coll. Oersted) I find are autoicous, just as in 
B. lielicophylla, 

B. Ohrismari^ S. Miill. Syn. ii. p. 614 (1851). 

Tbe description of this moss commences B, lielicophi/Um 
simillima, sed folia angustiora breviora e cellulis mollihus 
cJiloropJigllosis, nmquam iticrassafis, areolata ; tbecse aiigus- 
tissime cyliridricai elongatie erectse valde falcatQ-arGuatm''^ The 
other characters given do not differ from those of B. lielko- 
pliylla. 

Through the kindness of Prof. G. Muller I have been able to 
examine a specimen of this plant (now in the Kew Herbarium). 
I certainly do not think it is distinct from B. Jielicophylla, First, 
as to tbe cells: these are decidedly incrassate (PI. 26. figs. 27, 
28), in some leaves less so than in others, but agreeing essentially 
with those of B, lielicophjlla, where, in the Indian examples 
especially, the amount of inerassation is slightly variable. The 
character of tbe different shape of the capsule is not shown by 
the specimen sent by Prof. Muller. There are two capsules on 
this : one longly c}'liudrical and curved, 3 mm. long; the other 
elliptical and straight, 1*50 mm. long. This sliows how invariable 
the shape and size of the capsule are i)i Bymhlepharia, and the 
little value of characters depending on these. Leaves quite as 
narrow and sliort often occur in B. lielicophjlla. 

In 1891 Beschcrclle (7) published a species of Bymhlepliark, 
B, mlatica, from Yun-nan, China-, with the following descrip¬ 
tion “ Offre le port du B, lielicophjlla Mont, du Mexique ; ses 
feu dies h peine deuticiilees an soramet, a nervure lisse, ses 
pcdieelles solitaires, sa capsule cylindrique courbee Pen distin- 
guont siiffisammeiit,” 

The specimens of this (ex herb. Bescberelle) in the Kew 
Herbarium do not agree well with this description, especially 
in those points in which the author contrasts the species with 
B. lielicophjlla. The nerve of most of the leaves is rough, at 
back above, often quite prominently so; also among the few 
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]}]ants of the Kew speeiitR'ii tliore in 02 ie yliovviiig two hcOo 
from the same perielumtium. In llie leaf, eapsiili', ami 
pcTistoine there is no difference, and there seem, tlKMad'orc^ jn^ 
characters to separate/S', adatlca froni /S'. helicophi/UtL l a 1891^ 
Bescherelle (8) gave ii fuller description of his species, but- only 
the same characters, quoted above, are given as scpaiaiting ii 
from /S', helicoplnflla. 

8. hreviseta, Lindb. MS. in herb, (non Wils.), is nothing but 
a form of S. helicoplnflla with very short setie. Es^actly similar 
states may be found mixed with normal plants of /S', helico’- 
phflla in the same tuft, as may be seen in the Desierto Viejo 
specimens (M. Boiu‘geau) in the Kew llcrbarium. 

8. IIELICOPHTLLA, Var. MTCROTHECA. 

There is a moss in the Kew Herbarium, from Tihri-Cfarliwal, 
N.W. Himalaya (J. F. Dutliie, 189f3), named /S', niicrotheca, 
C\ Mull., but I cannot hnd aity published description of this 
name. The specimen is identical with some small forms of 

Leptotricliwni liimalayamim^ Mitt.,” In the Kew IteiBariunp 
and differs from typical 8. lielicophi/lla only in the smaller size, 
leaves with almost or quite entire margin, and nerve faintly roogli, 
or smooth at back, ellipffic-oblong capsule on a sliorUn* si'hi, 
and little branched stems (PI. 26, ilgs. 17-23). Such pianls are 
somewhat intermediate between S.lidicoplnfUaixml ilie var, tennis 
described below, and it would be convenient to retain microihem 
as a varietal jiamc for these lndia.n forms, altliungh ilierc aaa^ 
certainly intermediates connecting them witli tlu' type. 


8. ifK'Lioox»u.VLnA, var. tknuis. 

8. ienuis^ Schimp. MS. in llerl). 

8 , eaulibus erectis brcvlbus (2-0 mm.) simpii(‘/d)us ; foliiH .mino- 
rilms mm. loiigis, marginihus integ(‘rrimis vel a-pita.^ niimiU* 
serriilatis, norvo hiwivel dorsoad apicem mimik; scabro, tJuahs in 
pedunculo lougo (1 cm.) ereciis ]a,irvulis ellipticis oiiioiigisva*, 
sporis minoribus. 

This is a well-marked variety. The very short nnbranchiMl 
stems, slender setm (often over a centimetre long), sliort htivos, 
and small capsules give it a very distinct appearance (.PL 26. 
figs/3-16). The spores are about 12 p in diam., and arc sliglitly 
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Binaller than in tlie type. The leaves are entire, or nearly so, with 
the nerve smooth, or faintly imugh at back above. Ex:cept in the 
smaller si/.e, the peristome, shape of the leaf, &e. do not differ 
from those of S. Iwlieoplujlla. 

Besides the plant named S. tenxm, from SiiiiLi, in Schimper’s 
Herbarium, there are speeimens in the Kew Herbarium from two 
other localities which belong here: one named B. liimalctifamm^ 
Mitt., from Mahasso ; the other, named B. HooJeeri, Wils., from 
between Koiirin and Mandali (J. F. Duthie, 1895). Scliimper’s 
plant is slightly smaller than these, but is certainly identical with 
them. 13athie'’s specimens are very hue and vigorous, and may be 
considered typical of the var. texiuis, 

B.pusilla, Harnpe, MS. in Herb., resembles tenim in its small 
size, but differs in the shape of the capsule, which, though 
varia.bLe, is usually somewhat cylindrical, the shorter seta?, and 
more vigorous stems. This I am inclined to consider a stunted 
and abnormal form of the type, rather than belonging to the 
var. tenuis. 

8. irKLXcopiiynLA, var. macrospora. 

B. JlooJceri, var. eapsulaelliptica, ope re. oblique rostrato, Wils, 
•in Kew Jouni. JBot* ix. p. 202 (1857). 

B. Kurzii^ Harnpe, MS. in Herb. 

Thecas late ellipticis, oporciilo longioie, sporis maguis (35- 
45 /a) asperulis. 

The short and broadly elliptic capsules and very large spores 
ea'^ily se])arate tliis variety from all forms of B, lielicophjUa, The 
s{)orc;s of B. heliooplrijlla are from 15-20 /i, and smooth, or nearly 
so ; iliosc of maerospom arc mure than twice their size, and rough 
with scattered wai'ts. In other respects the variety does not differ 
from the Indian, examples of B. Iielicoplu/lla, except that the 
interviil between each pair of teeth of the peristome is very 
slight or docvS not exist. 

The plant in tluj Kew Herbarium, to which Wilson’s remarks 
apply, is very striking in the broad, elliptic capsule (1 mm. wide, 
2 mm. long), and spores averaging 40 p (PL 26. figs. 21-26). 
B* Kurziij Harnpe,, MS. in Herb., also belongs here. Hainpe’s 
specimens have the note:—‘‘Thecis ellipticis, dent, perist. in- 
tegris, operculo longiore differt,’' The peristome teeth are not 
entire, but bifid exactly as in B. lielicopliplla. The capsules are 
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not quite so broadij elliptic as in the Kew example ; tlie spores 
average 35 

In tlio large series at .Ivcw I could find no spores interine(liji.t(3 
in si^e between lielieoplu/lla and tliis variei j, and it seemed as 
tlioiigh tlie latter might deserve specilie raulc; but in l:iampo’’s 
Herbarium, at the British Museum (Natural History), there is 
a moss named S. Ilookeri, minor. Sikkim, 11,000 fr« 

(S. Kurx), no. 2331,’^ which is exactly intermediate between 

lielicopliyUa and the variety onacrospora.^ both in the gliape of 
the capsule and size of spores, which are from 20-30 p in 
diameter. The occurrence of this coiinccliiig link is vei-y 
interesting, showing, as it does, that even in the size of the 
spores /St helicopliijllu' is a variable species, 8ucli intcruiediatics 
are certainly rare, and their occurrence does not, I think, 
lessen the claim of ^nacrospora to rank as a wmll-marked 
variety. 

If the foregoing conclusions be accepted, we must look upon 
8. hellcoph/lla, Mqut., as a variable species, giving rise to seviuail 
well-marked varieties, and must allovv it a wider distribution 
than has been previously accorded to it. The s]>ccies will stand 
as follows:— 

S. HELXCOPitYLLA, Ilont. m Ann. Sei. Mat. ser. 11. viii. ]>, 25:1 
(1837); C. Milll. Spi. i. p. 401 (1849); Mitt. Blaae. Au^str. 
Amer. p. 4S, in Joimi. Linn. Soe.., Lot. xii, (1809): Jaegr. A.dumbr, 
i. p. 73 (1872). 

I)i(lipmd(m in Wall. Oat. no. 7571(1828); Hook. 

Ic, Plant, t. xviii. tig. 1 (1837); .Loud. Journ. Bot. ii, p. 5 (IS 10); 
0. Mull Syn. i p. 402 (1819). 

Sijmblepharis Oerstedmna^ JMiill. Syn. ii. p. 0i2> (1851); Mitt. Muwo. 
Austr. Amer, p. 48 (1800); Jaegr. Admuhr, i. p, 73 (1872). 

8. Cknmutn, (b Midi. Syn. ii. p. 014 (1851); Mitk Muse, Ausfr. 
Amer. p. 49 (1809); laegr. Adrunhr. i. p. 73 (1872), 

8. Iloolceti ct 8, ililatata^ ex parte, Wils. in Kew Jouni. Hot, i,x. pp. 292, 
293 (1857). 

Zeptotriehum hhmilmjamwij Mitt. Muse, IruL Oiient:. p. 12 ( I85tp, 

Bicmnella Mmalmjmia, Jaegr. Adumbr, i, p. 82 (0872). 

8'ymhlephiiris Ilookeri, Wik., Jaegr. Aduinbr. ii. p. 0)}0 (1879), 

8. asiatica, Besch, llev. BrjuL 1891, p. 88, in Ann. Sci. Kut. Her. 'VIL 
t. 15, p. 50 (1892). 

Bkhodontinm JLookeri Par. Index BrvoL, in Act. (dot*. limi, Bord 
xlvi. p. 332 (1893). 
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DlSmiBHTIOK : 

M Amerioa—Mexico : Oaxaca (D, Andrienx); Cerro de los 
Nebejos (C. Ehreiiberg); Eoret del Eesierto Yiejo, vallee de 
Mexico (M. Bourgeau, 1865), under S. heUcopli^lla; Orizaba, 
12,000 ft. (Liebmann), under Jjidymodon vaginatus^ Hook. ; 
Prov. Mecboacan, Cerro San Andres, and Jalapa (Chrismar, 
1849), under GJirmmri. 

Central America—Costa Rica : 5000-8000 ft. (A. S. Oersted, 
1848); V. Irazu, near Cartago, 9000-11,000 ft. (Weiidland, 1857), 
under S> Oerstediana. 

Asia — India^ Ilimalaga: Bliotan, Sanab, 8000-10,000 ft.; Pun- 
jaub, Maliasso; British Garbwal, 8000-10,000 ft. (J. P. Duthie, 
1885) ; Nepal (Wallicb) (J. D. Hooker); Sikkim, 7000-12,000 ft. 
(J. I). Hooker),8000-13,000ft. (S. Kurz); Kumaon, 6000-9000 ft. 
(Stracbey, Winterbottom, T. Tbomson), under Le^totricJmm 
Jimalayanum, Mitt.; Symblepliaris Idmalayana^ Mitt.; S. 
Mooheri^ Wils,; S. vaginata^ Hook.; and Didymodon vaginatum^ 
Hook. China : Tun-nan; bois de Tong-clian et de San-tcliaug- 
kiou (Hokin), 2500 mtr. (Delavay, 1890, no. 4875), under 
/v8. asiatica^ 

Var. MICBOTHECA. 

>8. miicfotlieca^ 0. Miill. 

DiSTRiBUTioisr.— Asia, India, Simalayai near Deota, Tibri- 
G-arbwal, 9000-10,000 ft. (J. E. Dutbie, 1893); Mabasso (Herb. 
Griffith, BO. 97); Ohola, Sikkim, 10,000-12,000 ft. (J. D. Hooker, 
no. 125 5, bottom specimen only). 


Abar. TENTHS. 

8. tenuis, Scbimp. MS. in Herb. 

Husthibtjtion. — Asia, India, Himalaya : Simla, Delhi (Lady 
IL M‘. Lyell, 1853); Mabasso (Herb. Griffith, no. 19); between 
Konriii and Mandali, 7000-9000 ft. (J. P. Dutbie, 1895, no, 
17943). 


Yar. MACBOSPOiiA. 

Hooheri, var. eapsula elliptica, operc. oblique rostrato, 
Wils, in Keto lourn, JBot ix. p. 292 (1857). 

S, Kurmi, Hampe, MS. in Herb. 

Distbibution.— India, Himalaya: Tonglo, Sikkim, 
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7000-8000 it (I. D. Hooker, uo. 110); Siaeliu!, Sikkim, 7500- 
8000 ft. (S. Kurz, iios. 2000, 2390). 

SrMJiLEPirATeis JiiNBrair, Ilampe, in Linncva, xxxii. ]). ]3(» 
(1803); et Ann. 8el. Nat. ser, V. t. iii. p. 359 (l8o5) ; MM. Maisc. 
Amfr. Amer. p. 48 (1809); Jaer/r, Adimhn. i. p. 73 (1872). 

S. Mi'vianaj C. Miill. Prod. Bryol. Boliv.; iu Nuov. Giorix. Bot. Ital. 
IX 30 (1807). 

DlSTBrBBTION : 

South A.merica—Mew Gmnada i Paramo Choaclid, 3600 mtr. 
(A. Liiidig, 1860, no. 2130). 

Bolivia: prov. Lareeaja, Sorata, 3400 mtr. (G. Alandon, 1S58, 
no. 1056); prov. Gochebamba, near Ohoqueeamata (Gertmiin, 
1889). 

JScuador ; Amies of Quito, Pallatonga, 6000 ft. (Spruce, 
HO. 26 6). 

Spruce’s Pallatenga plant, of wliieli there are specimens iu 
the Kew Herbarium correctly named 8. Lmdigil^ is, by a slip, 
referred to as belonging to 8. Jielicopliylla^ Mont., by Alitteu (2), 
and consequently the latter species is wrongly recorded from this 
locality. 

The leaves of 8. Lindigii are quite entire, and more or less 
transversely undulate above when wet; the nerve is smooth at 
back. The spores arc rough with minute u arts, just as in 8. helico- 
fliylla^ var. macrospora. 

The Bolivian plant has lately boon separatcal as a distinct 
species by AliilJer (9) iiiidcT the iiame of 8. twliviana. 

Hainpo’s original description of 8. Lindiyil diilcrs from that 
of/SI holii)lmia in the following points seta erocta, theca cylim 
driea, peristomii dentibus integris vol parum fissis. 

Milllcr (9) remarks on bis [dant, “hhaidibim diiisBimia minnin 
obloiigis in podicello Ciunpylopodis instar liiunorc eurvato dis» 
positis prima fronte ab omnibus congeneribuH distiiicta.” 

There are Bolivian specimens collect(‘d l)y Mandon (no. 165(0 
An the Kew Herbarium (qutjtcd by Aliillor as 8. holiviana). 
The setiB of these become curved when wet, as Mriil{'‘r says, 
though in these examples not to such a degree as to suggest a 
Gampylopus. 

But in Hampe’s type of 8. Lindigii, at the Britisli Mliscum 
(Natural History), the setse when wetted become slowdy curved, 



OF THE aENVS SYMBiEPITAEIS. 495 

HO tliat it is evidesit Ilampe’s dcacriptioiij “ seta erecta,’’ applied 
to ilie dry state only. 

The eapsuies oi: the type specimens of S. Limlkjll are cer¬ 
tainly more cylindrical tluiu in tlie Bolivian ones, but a few 
capsules occur which are oh long. The teeth of 8. Lmdigii 
are very fj'agile, and are so strongly incurved when wet, that 
it is diiiicult to sec how much the apex of each tooth is divided. 
The peristomes are mostly imperfect in the ripe capsules of 
the t 3 q )0 of 8. Lindigih but some show teeth bifid to the middle. 
Muller (9) describes his peristome teeth as “ usque ad medium 
fissi,’' but I have noticed several teetli quite entire in Mandon*s 
specimen, no. 1656, from which fig. 83 was drawn. 

Ill 8. lielieophglla, Mont., the peristome teeth are very variable 
in this respect; entire and bifid teeth commonly occur in the 
same peristome (PL 25. fig. 7). 

S. FRAGiLis, 3IlU. llusc, Affstr, Amer. m Joimi, Linn. 8oe. 
xii. (1869) p. 49; Juegr. Athimbr. i. p. 74 (1897). 

BistuibutiOjST.— 8. America : Ecuador, Andes of (Juito, near 
M'ulmiil ami Tungiiragiia, 9000 ft. (Sjiruee, no. 28, and Jameson). 

S.fragilis^ Mitt., differs in its rigid habit from ail other species 
of the genus. In Mitten’s description there is no mention 
made of the structure of the leaves, which is quite different from 
that of t he other species. The leaves are very fragile, i. e. brittle 
throngli their rigidity, so that they are usually broken across 
above, and arebistratose in the upper part (PL 26. fig. 80). The 
traimition from the unistratose structure of tlie lower part (PL 26. 
fig, 29) to this talvCs ])Iacc just above the wings of the vaginant 
base. The two stereid-bands,” which take a proiiiineut part iu 
the nerve-structure of the leaf-base, gradually disappear as the 
ap<^x is reached. The leaf-cells are quadrate to shortly rect¬ 
angular, not' “ rotundaiusas described. Tlie peristome teeth 
(not d(‘sci'ibed by Mitten) are more or less bifid, sometimes to 
the middle, and oftem irregularly perforated, and are not arranged 
in [lairs. The infioroscence is aiiioieous. 

8. BOCOTitANA, 3£iM.y in Balf.f. JBot. Socotra, in Tram. Rog. 
8oe. Edmh xxxi. p. 881 (1888). 

Distributiox.— Africa : Socotra, on highest points of Ilaghier 
(Prof. Bay ley Balfour, 1880). 

LINX. JOUEX.—BOTAXY, VOL. XXXIIt. 2 B 
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The leaves in shape and areolation seem to refer tills moss tci 
the geiins Spublepharis, but as only very old eapsules, with, iiO' 
trace of peristome, Imve been found, its true position, as Mitten 
3. p. 330) says, must remain at present doubtful. I find that 
the cells of the upper part of the leaf, whicli are qiuulratc^, ,not 
rotuiidatiis as described, are papillose on botii sides, with the 
exception of the back of the nerve (PI. 26- fig. 32). The clongat{3ci 
rectangular cells of the base are smooth (lig. 31). The nerve is 
more robust in the siibtila than louver down. 

Should this moss prove to be a Bymllefharis, it will differ 
from all present described species in the papillose cells. 

S. Eei^^wakbti, in JBalf. f BoL Socotra, in Tram, May. 
Soc, Bdinh. xxxi. p. 331 (1888). 

Dierammi Reimvardti, Dokv & Molkeub. Muse. Frond. Archip, Iiid.p. (> 
(1844). 

GijrophjUmn Meinwardti, Dozy &: Molkenb, Muse. Frond. Ined. Arcliip. 
Ind. p. 149, t. 46, 40 (1846). 

Angstrmmia Teimvardti, C, Midi. Syii. i. p. 437 (1849), 

SymUepJiaris dilatata, ex parte, efc S. brevueta, Wils. in Kew Jouru, 
Bot. ix. p. 298 (1867). 

Leptotrklmm Beimvardii, Mitt. Muse. Ind. Orient, p. 12 (1869). 

Diehodontmm Meimoardfi, Dozy & Molkenb. Bryol. Ja,va,nic. i. p. 86 
(1869); Jaegr. Adiimbr. i. p. 07 (1872) ; Par. Index RryoL, in Act. Soc. 
Linn. Bord. xlvi. p. 834 (189.3). 

DmmmvTio-K,—Asia: Java ; Borneo (Ivortliak) ; I'ndin., 
Sikkim Himalaya, 10,000-11,000 ft. (J. B. Hooker); Lower 
Burma, Moulmeiu (Eev. C. Pai*ish). 

As pointed out by Mittofi. (1), the habit of this species is 
entirely that of the Indian Lcpiotridnmi hmalaymmm,'^ and 
it is interesting to .find in tlio leaves of the present species just 
the same kind of variation. 

The leaves of S. BehnmrdH, Mitt., are desc-ribed H<n*rnlate 
abov(‘, with a nerve rough at back almve. Ifrequeiitiy, however,, 
the margin is subenfirc, and the nerve shows only one or two 
minute proi'-uberances, and occasionally a (piito entire margin and 
smooth nerve is found. 

In many instances the shape of the leaf is identical in the two 
species, but I believe barren plants can be separated safely by 
observing the following characters. 

The leaf “base of S» lieUcopliplla is formed of wider, quad- 
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raiigiilar cells, with narrow walls not constricted; in S, Hein- 
wardti the cells are narrower, with thicker walls, which are more 
or less strongly constricted at intervals. A difference is very 
noticeable, too, where the vaginant base passes into the suhula. 
In B. heUcoph/lla the elongated rectangular cells pass quickly 
into the more or less quadrate incrassated cells o£ the upper part; 
in S. Meimoardti the transition is more gradual, and the space is 
occupied by irregularly shaped cells, with the cell-walls strongly 
constricted at intervals {cf. figs, 12, 13, & 35, 36). The areo- 
lation of the upper part of the leaf of B, Meinwardti shows con¬ 
siderable variation: the cells are sometimes regularly quadrate, 
usually elongate-quadrate, but sometimes more or less wavy in 
outline, and the cell-walls constricted at intervals like those of 
the lower cells. 

The Java and Borneo specimens have a rather different facies 
from the Indian ones, due to the larger, more crowded, and 
softer loaves of a warm yellowish colour; the Indian ones have 
shorter, more rigid leaves, duller and paler in colour. 

It is interesting to find the Monlmein specimens just inter¬ 
mediate in tliese characters. 


Excluded Species. 

S. ? cireinafa, Besch., in Ann. Sci. Nat. ser. VI. ix. p. 308 
(1878 [1879]). 

Distribution.— Eeunion; plaine des Oaf res 
(&. de I’Isle; Lcpervanche, 1876) ; Grande Comore (Boivin). 

There are Bpecimeiis of this (ex herb, Bosehorelle) from both 
localities in the Kew j.Ierbariura, and I find that there are two 
distinct mosses represented^ 

Bescherelle’s description applies best to tbe Grande Comoro 
plant; tbe La.Reunion one has shorter, much broader, somewhat 
lingulati^ leaves, rallior suddenly narrowed to a triangular point, 
nerve only Hli,g]itly (^xcurrent, dilFerent base, &c. Tlie following 
remarks refer to the Grande Comore plant. Bescherelle (he* 
cit.) concludes his doscription with the observation, “ Bspece 
inconnuo on fructification, et qui parait tres voisine du B. Qhris- 
mari dii Mexique.'^ 

The specimens I have examined, however, bear no resemblance 

2 p 2 
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HI any way to S. Ohrismftrf, wbiclij as reinarked above^ I consider 
only a form of S. IieUcojyh/Ua^ 

I do Hid; think tbe ])rcscnt species is a St/mlUrji/inriH ; ilic amo*- 
lation and shape of the leaf arc (jiiilc nnliko anythiiig foimd, in 
the germs, and also the lcaf-bu.se shows an imporisint liiffintmce. 
Bescberellc describes this as cadliilis liyaliiiis rcciang'iilia 
areolata,’’ but 1 find a rather dillci'cnt slructnrcn The cells 
towards the nerve arc relatively large, rather iirin-waJled, rect- 
angular, and empty, but at the margin arc narrow, shoi-t, and very 
tliiii-wallecl, foririing a more or less evident boril(‘r (PL 26. fig. 37), 
These two kinds of cells arc very clearly sc'cn in a transverse 
section of the loaf-base (fig. 38). This slrnciiire is just what 
occurs in Sijrrepodon cimnatm^ Sclipr. non Mjit. (Iki: cli. Prod. 
Iklor. Mcx., Mem. Soc, Sci. Nat. C’lierh. xvi. p. 172 (1872)) ; 
and I would point out tlie close agr(‘(‘mcnt in habit, shape 
of leaf, and areolatioii of this species with the (jlraiido Coniore 
moss. 

8. usmnharica, Brotb., in Engl. Bot. Jalirb. xx. ]>. 170 (1805)* 

Distribution.—J/W m: Dsasnbara (lloLst, 1801, no. Ilf5 p.p.). 

Through the kindness of Dr. V. E. Brotherus, 1 have roceivod 
a specimen of this moss, now iir the Kew Herbarium. 

It certainly does not, in my opinion, liclong to the genus 
Bpiihlefliaris, The leaves arc comparatively short and broadly 
lanceolate, with opaque, very papillose cells; the fruit has not 
heen found. Brotherus remarks on bis plant, A 8. cirdnnfa 
Besch. proxima foliis brevioribiis, parte hasilari late vaginante 
superno dilatata, facile dignoHcitur.*’ Besclierelie’s 8 , emtinata 
from Grande Comoro and La Eeunion includes, as mentioned 
above, two distinct mosses, and tdie Hp(‘ci^i^^ dcst'riptiou applies 
best to the specimens from the former locality. ^V. mamharim^ 
however, very closely resembles the La I'leunion plant, from which 
it scarcely diilcrs exce[)t in the br(Ki(ler, more vagimint base, so 
that it a]>pears that Brotherus has accepted this as J^cscliorolle^B 
/8. circimita, 

8, pericimtmlis, Wils., Hook. f. EL New Zeal ii. p. 60 
(1855); Hook. £ Ilandb. New Zeal. Ei. p. 405 (I807)=iilofo- 
mitrimi p&nchmtialis^ Brid. 

8. imsifoUa^Wih^^m Kew Journ. Bot. ix. p. 292 (1857) =» 
Solomitrium Grijfttldanum^ Mitt. 
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K pmnila, Hook. £, Ilaiidb. New Zeal. FL p. 405 (1807)= 
Holomitrmm pumilum^ Mitt. MS. 


Species not seen, 

S, jmmieensis, 0. MiilL, in Bull. THerb. Boiss. t. v. (1897) 
p. 555. 

S, midebrandii, C. 1. c. p. 850 (1897). 

S. sinensis^ C. Miill.j in Nuov. Griorn. Bot. Ital. v. p. 171 (1898). 


BiBiiioaitAPnr. 

(1) Mitten, Muse. Ind. Orient.” Joiirii. Linn. Soc. (Bot.) iii. 

Supp. pp. 1-158(1859). 

(2) Idem, Muse. Austr. Amer.” Journ. Linn. Soc. (Bot.) xii. 

pp. 1-G32 (1869). 

(3) Idem, Baifour’s Botany of Socotra. Trans. Eoy. Soc. Edinb, 

xxxi. p. 331 (1888). 

(4) Hooker, le. PI. i. xviii. t. 4 (1837). 

(5) Idem, Load. Journ. Bot. ii. p. 5 (1840). 

(6) "Wilson, Kew Journ, Bot. ix. p. 292 (1857). 

(7) Bescherelle, Eev. Bryol. 1891, p. 88. 

(8) Idem, Ann. Sci. Nat. ser. VII. t* 15, p. 50 (1892). 

(9) MirLLER, ‘‘ Prod. Bryol. Boliv.” Nuov. Griorn. Bot. Ital. 

p. 39 (1897). 

[Since the above was written, Mr, C. H. Wright has kindly 
bIiowii mo a moss named Si/mhlepliaris ohliijm, Broth., just 
received at Kew among some British New Guinea mosses deter¬ 
mined by Brothonis. The description of tliis moss has not yet 
appeared. 

The leaves show well-defined alar cells, and the plant, in my 
opinion, belongs to Ilolomitrum, with whieli genus it agrees well 
in habit, &c. It is probably the form of the peristome that has 
led to the moss being placed in Symhlepharis, The peristome is 
composed of teeth approximated in pairs, and somewhat closely 
resembles that of 8, helicophylla^ Mont, But just as EymUe- 
pliaris^ as mentioned above, must be widened to include mosses 
with equidistant teeth, so must Holomitriwn he allowed to 
include species with the teeth arranged in pairs. This has, in 
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fact, already been demo, by imhiAm^ SoIomUrium 
BricL, in llie geniit^, for tlio pcriyloiue lua^e m wiinilar in arrangcj- 
meiifc to that of the Now Guinea moss. .//, pm'ichmtmh ia 
(wideiitly in other roHpeetB cloaely related to Jlrotiieras’s |)Iant* 
To the list of Excliidod Bpeciee, given above, should now, tliere- 
fore, be added ohliqua. Broth. MB. in Herb, Kow ^ Ilolomi- 
tfimn ohUqmm,j Salmon, E. B. SJ 

7tii June, 1898. 


15X.TLANAXION OF THE PLATES. 

ITatk 25. 

Fig, 1. /S', helicopki/lia, Alont.; moutli of capsule, with wet coruii vout peristoiuo, 
X 5i3. ^ 

2. Four teeth of same, united in pairs. X 150. 

S. S. hel'icoph^Ua, Mont., var. tenuis. Nat, size. 

4. Ditto; capsule. X 25, reduced to half size. 

5, 6. „ wet coniiivcnt peristoiue, X 52. 

7. „ portion of peristome. X 150. 

8. „ spores. X 255. 

9. „ leaf. X 25. 

10,11, ,, apex of two leaves. X 150. 

32,18,14, „ aroolation of leaf at a, & e. X 255. 

15. ,, trans. sect, of leaf-base. X 400. 

16. ,, „ tipper part of loaf, X 400. 

17. B, Micopk/lia, Alont, var. microikcca; capsule. X 25, rodueM to 

half size. 

18. Ditto; mouth of itapsulo. X 52. 

39. ,, two teeth of peri.st(uue, x 350. 

20. „ spores, x 255. 

21. „ leaf. X 25. 

22,2S. „ apex of two leaves, x 150. 

l^UTiis 26. 

Fig. 24. B. helicophi/Ua^ Mont., var. mewrospofa^ impsule. X 25, mhwed 
to half size. 

25, 26. Ditto; spores, x 255. 

27, 28. B. Chrismari, 0. ; aroolation of upper part of leaf. X 265. 

29, B.fmgilis, Mitt ; trans. sect, of leaf-base, x 400, 

80. Ditto; trans, sect of upper part of leaf, x 400. 

81. £ Mitt, trans. sect of leaf-base, x 400. 

82. Ditto; trans. sect, of upper part of leaf, x 400. 

portion of peristome, x 150, 
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PjjATjii 26 {oonMnued). 

BymhUpharis Bmnwardti^ Mitt.; mouttbi of capsule, x 25. 
«‘15. Ditto; aroolatioii of loaf-base, x 255. 

55, „ „ botwoeu leaf-base and subula. X 255. 

57. B, circimita, Beach.; part of leaf-base. X 255. 

58. Ditto; trans. sect, of leaf-base. X 400. 


Preliminary Obaervations on the Seasonal Variations of Elevation 
in a Brandi of a Horse-Chestnut Tree. By MuiBEe 
Christy, E.L.S. 


[Bead 16th June, 1898.] 

(Platm 27.) 

Gbowifo ill my garden at ^ Pryors,’ in the parish of Broomfield, 
about two miles north-east from Chelmsford, is a tree of the 
Horse-Chestnut {JSseul-m Hippocasfanum), 

Five or six years ago my attention was attracted to it by 
observing the fact that the elevation above the ground of a 
certain branch of this tree which happened to project over one 
of the garden patlis varied very noticeably at different seasons 
of the year. During mid-winter, when the branch was bare of 
loaves, its elevation above the ground was so great that no 
obBtructiori was caused to the path beneath ; but, at mid¬ 
summer, when the branch was covered with leaves, its elevation 
abov(i the ground "wm bo slight as to interfere very inconve¬ 
niently with, free passage along the path. 

'Having noticed this fact lor a year or two, it occurred to me 
that, if I made a series of observations in order to determine 
;preci8o!y what was the amount of this seasonal variation, the 
result might prove of some interest. I hare now continued these 
observations for exactly three' years, and I propose, in what 
follows, to <Iotail the result. 

The fact that branches of trees do undergo certain seasonal 
changes in elevation above the ground will, of course, have been 
observed by every one in the case of cultivated fruit-trees, the 
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brandies of wbidi are often greatly bent downwards, and some- 
times broken 5 by tbc weight of the fruit they bear. This, however^ 
is not quite the siimo thing as that herein disciisseiL In the 
first place, in the case of these fruit-trees, the conditions are 
somewhat abnormal; for the weight of the fruit they bear is 
generally very much greater, in proportion to the strength of the 
branches, than that ordinarily hornchy trees growing in a state of 
nature. In the second place,the conditions, beside being somewhat 
abnormal, are also in another way essentially different; for, in 
the case of these fruit-trees, the effect in qiiCBtion is mainly 
produced by the weight of the fmit and not (as in the ease 
under consideration) mainly by the weight of the leaves. 

The Horse-Cliestnnt tree producing the branch upon wliieh 
my observations have been made is a small one, about 40 feet in 
total height, growing in a position where it is a good deal shaded 
and overcrowded by other, and larger, trees. The branch in 
question is the lowermost upon the tree. It loaves the bole 
about lour feet above the ground, whore the bole is about 
53 inches in circumference. The branch, at the point where 
it leaves tlie bole, is about 2G inches in circiimferoiice, and 
it is about 28 feet 6 inches in total length, excluding the 
leaves. 

In order to render easy the carrying on of my observations, 
I drove a large nail into the side of the branch at a point 
16 feet 3 inches from the bole (and, consecp-iently, 12 feet 
3 inches from the extremity); while, immediately beneath tie 
nail, I buried a brick so that one end of it just appeared above 
the surface of the ground* It was then an easy matter to 
measure with a piece of cord the periodical variations in tho 
disiance between the nail and the top of the brick. 

My observaiions were continued at short intervals from 
April 21sf, 1895, till April 23rd, 1808— it period (as already 
stated) of exactly three years*. During this period 1 measured 
tho distance between the nail and the brick no fewer than 42. 
times (12 times in 1895; 0 times in 1896; 14 times in 1897 ; 
and 7 times in 1898)—that is, on an average, about once 
month. The results are stated in detail in Table A, which 
appears on the following page and requires no explanation* 
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Table A. 


No. of 
Observa¬ 
tion. 

Date- of 
Obaerva- 
tion. 

ELsva- 

iton. 

Ascent 

or 

Descent. 

Eemarks on the Observation. 


1895. 

in. 

in. 



1. 

April 21. 

81 

-? 

Leaves just coming out. 

2, 

„ 28. 

m 

N. li 

Leaves fast coming out. 

3. 

May 19. 

75 

\^4.} 

Leaves and flowers fully out. 

4. 

June 6. 

74i 

N. i 



5. 

,, 15. 

74i 

— 0 



6. 

July 21. 

72.^ 


Leaves wet after heavy rains. 

7. 

Aug. 5. 

72 


After a wet fortnight ibllowiiig long and severe 






drought. 

8. 

Sept. ], 

' 704 

14 


i 

D. 

Oct. 17. 

75" 

/ 44 

Leaves and fruit both falling. 

10. 

„ 27. 

79 

/ 4 

After sharp frost; leaves mostly fallen. 

11. 

Nov. 12. 

79 

— 0 

All leaves fallen. 

12. 

Dec. 8. 

78(?) 

\ 1(?) 

Observation probably unreliable through error. 


1896. 





13. 

April 19. 

77 

N.1 

Leaves just coining out. 

14. 

May 15. 

73 

\v 4 

Ai’ter long and severe drouglit. Foliage perhaps 






unusually light in consequence. 

15. 

„ 28. 

73 

~ 0 



16. 

June 7. 

73 

- 0 


After several wet dtiys, ending long drought. 

17. 

Aug. 4. 

72 

\ 1 


Leaves wetthrough rain; fruit about half-grown. 

18. 

Sept. 6. 

70 

\2 


After a wet fortnight; IVuit almost fully grown. 

19. 

„ 28. 

684 

V 14 


After wet and stormy ]}eriod; fruit fully grown. 

20. 

Oct. 25. 

74 

/ 6 -^ 

All fruit and about half the leaves fallen. 

21. 

Nov. 29. 

76^ 

/ 2i 


Leaves all fallen. 


1897, 





22. 

Mar. 27. 

77 

/ 1 


Leaf-buds just bursting. 

23. 

May 2. 

734 

\.3i 

Leaves about half-grown. 

24. 

„ 15. 

72“ 

\ U 

Leaves and flov^'ers both almost fully out 

25. 

„ 29. 

71i 

\ 1 

Leaves and flowers both fully out. 

26. 

June 12. 

703 

N. i 


Fruit beginning to swell. 






This slight rise,, continuing over a month, in 

27. 

July 18. 

m 

/ 1 


.spite of the steady growth of the fruit, and 

28. 

„ 29. 

71 

/ i 


followed by a slight fill, both contrary to 

29, 

Aug. 15. 

71 

— 0 


all previous ohservat ions, were due to special 






causes, as explained in the body of the paper. 

30. 

Sept. 19. 

70i 

\ i 

Fruit ripening. n 

31. 

Oct. 10. 

714 

/ f 

Fruit all fallen; leaves falling. 

32. 

„ 17. 

72| 

/ U 

Many leaves fallen. 

33. 

» 24. 

744 

/ u 

About half of leaves fallen. 

31 

„ 31. 

75| 

/ u 

Nearly all of leaves fallen. 

36. 

Nov. 14. 

76 

/ i 

All leaves fallen. 


1898. 





36. 

Jan. 9. 

75J 1 




37. 

Feb. 6. 

7H 

- 0 



38. 

Mar. 5. 

75i 

_ 0 



39. 

„ 27. 

754 

\ i 



40. 

April 8. 

75i 

/ i 

Slight rise unaccountable. 

41. 

„ 16. 

754 

N i 

Leaves just coming out. 

42. 

„ 23. 

75 

i 

Leaves fast coming out. 
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Tlie same results are shown diagrammatically in Table B by 
means of a Chart (Plate 27), wliieh indicates grapliically the 
salient points brouglit out by my observations. 

Ill regard i^o this latter table, it may be pointed out that the 
various gradients in the connecting line do not represent the 
.actuals but only the approximates rapidity in the rise and fall of 
the branch ; tor my observations were taken at irregular periods 
and no attempt has been made to indicate on the chart the 
respective intervals between each. It would he necessary to 
attempt something of this kind if it were desired that the 
gradients should represent anything like the actual rapidity in 
the rise and fall of the branch; but, if this were done, the table 
would be rendered inconveniently wide. 

Taking the two foregoing tables together, it will be found 
upon exainination that the results of the observations taken in 
the three years named accord tolerably well with one another 
(though interfered with through a special cause in the year 
1897), and that these results are very much what one would 
naturally have expected. 

The observations seem to show that the following movements 
take place:— 

During the mid-wnnter months very little change in the 
.elevation of the bi’anch is observable, as shown by the observa¬ 
tions numbered 11, 12, 21, 22, 84, 36, 37, and 38. This period 
of quiescence may be spoken of as the Winter Best. 

About the middle of April, coincident wuth the growili of the 
leaves, a rapid fall commences; and this continues until about 
the middle of May, when the leaves arc almost or quite fully 
growji and the flowers arc out. This Vernal Descent of the branch 
(as it may be called) is shown by observations 2, 3,13,14, 23, 24, 
25, 41, and 42. 

After this comes a short period during which the descent 
.cither ceases or becomes very slight. This may be called the 
Period of Midsummer Best. Its existence is indicated by obser¬ 
vations 4, 5, 15, IG, and 26. 

Later in the summer, beginning early in August and con¬ 
tinuing during September, the descent commences again and 
continues more rapidly than before. This downward movement 
(the existence of which is shown by observations 6, 7, 8, 17,18, 
19, 29, and 30) naay be called the Autumnal Descent, and is due, 
without doubt, to the development of the fruit. 
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Finally, the simultaneous fall of both leaves and fruit during 
'October is accoinj3anied by an ascent of tiie branch—the 
Autumnal Eise, one may call it—which is both greater and more 
rapid than any other change in elevation, either ascent or 
descent, which takes place in the course of the entire year, the 
branch recovering, during about four weeks (as may be seen in 
the results of observations 9, 10, 20, 21, 31, 32, 33, and 34), the 
-elevation it has been more or less rapidly losing during the pre¬ 
ceding tw^enty-five weeks or thereabout. Upon this Autumnal 
E/ise succeeds the Winter Best, already spoken of. 

A disturbing cause (alluded to above) is apparent in con¬ 
nection with the observations numbered 27,2&’, 29, and 30, made 
on and between July 18th and September 19th 1897, respec¬ 
tively. During this perioii, not only did the usual rapid 
autumn descent not take place, but there was first a slight 
fall, then a period of no change, and, linally, a very slight rise; 
all which movements are in striking contrast to wdiat took place 
.at the same periods during the two preceding years. This was 
due, perhaps, in part to the vei^y hot dry weather which prevailed 
during June, and led, doubtless, to the foliage being less 
luxuriant (and tlierefore lighter) than usual; but it was certainly 
•duo, in the main, to the great injury done to the foliage and young 
fruit by the astounding hailstorm and ‘ tornado ’ w-Inch devastated 
the central part of Essex on June 24th. Although my house 
stands on the extreme margin of the storm-area, and although 
the hailstones which fell around it were of very small size com¬ 
pared with those w'hich fell only a mile away, the injury to growing 
crops and vegetation of all kinds was exceedingly great, and 
.about sixty panes of glass were smashed in my house and green¬ 
house. The leaves of the chestnut-tree in question were very 
severely cut and slashed and pierced, so that their weight tipon 
the hranch must have been very substantially less than before 
the storm. I have showui on the Chart, by means of a broken 
line, the course the connecting line would probably liavo taken 
had it not been for this drought and cxlraordijuiry hailstorm. 

My observations, as shown on the Chart (Table B., PL 27.), seem 
also to bring out another point in connection with the rise aod fall 
■of the branch—namely, that (in addition to its periodic seasonal 
rise and fall, as described above) it is also gradually undergoing 
.a permanent descent; for both its maximum and minimum 
-elevations showed a tendency to lessen in each succeeding 
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year. Thus, as regards its greatest elevation in eadi year, this 
was 

In 1895, Si. inches ; 

„ 1890, 77 indies ; 

5 , 1897, the same; and, 

„ 1898, 75| indies. 

Again, as regards the minimum elevation (or greatest depression) 
ill 'each year, this was :— 

In 1895, 70^- inches ; 

5 , 1890, G8i inches; and 
„ 1897, 7o| inches. 

If it had not been for the great hailstorm, it would probably 
have boon about 67 inches, instead of 70| iuclics, in the last- 
named year. 

The extreme range of variation in the elevation of the branch 
observed during the three years in question was (as will, be scon) 
12| inches—from the maximiiin (81 inches) on April 2lsfc, 1895, 
to the ndniniuin (68;! inches) on September 28th, 1890. It appears 
probable, however, that a still lower niiuimnm would have- been 
observed in the autumn of 1897 but for the effects of the great 
hailstorm. 

I do not venture to claim for these ohservalioiis any special 
or definite value, such as would inalvo them obviously worth 
recording ; but, as one very aeldoni can foresee exactly how, when, 
or to whom any such series of observations may prove useful, I am 
not without hope that my observations may, in some unexpected 
way, prove valuable to soiiie future observer. 

"Nor need I point out that many more obscrvat ions on other 
trees require 1..o be made before we are able to slate that such 
movements as tboso ‘undergone by t.lio branch of this cliestnut- 
tree are usual and ordinary. 


EXPLANATION OE PLATE 27. 

Seasonal Chart showing approximately the variutionf? in rise and fall of 
branch of MbcuIks UippocmiammL 



TABLE B. 
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On the Fruit of Chmospom fastlqiata^ J. Ag. By Etuel Sara 
BABTOisr. (Comuiiiiiicatcd by George Mubjiay, F.B'.S., F.L.S.) 

[Read SOth June, 1898.] 

(Plate 28 .) 

The genua Olinoospora was founded by Prof. J. G. Agardh on 
the two species Q. pacifica and G. ailaniica in FTya 2 \lger frfin 
Mexico ” (Ofversigt K. Yet.-Akad. Edrliandl, Arg. iv., 1847, p. 7), 
where the fruit is described ‘‘ an in verrucis lateraiibua, e celiulis 
radiaiitibus constitiitis, demuin evoluti ? Genus Sporochiioideuin, 
Carpomitrm proxinium.” 

A year later the same author unites G. pacifica and G. atlantica 
under tlie name C. fadlgiata, and the fruits are described with 
more detail (Spec. Gen. et Ord. Fucoid. 1S48, p. I7l). They 
are said to consist of sporiferous threads” growing in patches 
in the centre of tlie thallus, siiiTOunded and protected by a 
series of branched, long* jointed sterile threads.” These sterile 
threads ” are also said to be coliereot and covered by a cuticle, 
in specimens which have been dried and moistened again. An 
analogy is drawn between tliis form of fruiting tissue and that 
of Artlirocladia, and Ghnoospora is placed next to that genus in 
SporoclmoidecB. Diciyota and Garpomitra are also mentioned as 
bearing a superficial resemblance to Ghmospora, 

Br. Kjellman (EngJer and Prantl, Natiiri. Pfianzenfam. Teil i. 
Abt. 2, p. 289) places Ghnoospora among the genera of Fhceo^ 
which are “ doubtful, uncertain, or insufficiently known;” 
and Dr. de Toni (SjlL Algarum, vol. iii. Fucoideso, 1895, p. 464) 
leaves it as a “ genus incertse sodis ” next to Arfhrocladia in 
Artlirocladiacem. 

In the British Museum Herbarium Ghnoospora fastiyiata is 
well represented both in dried and in spirit material. Some 
good specimens of the plant were sent over in spirit by Mr. 
Elliot from St. Vincent, in a collection of algao made by him in 
the West Indies in 1892. Examination soon showed the pre¬ 
sence of cryptostomata growing on the flattened part of the 
slightly compressed thallus, resembling those which are found 
in 8orantliera^ IlydrocIatJirus, and Golpomenia. The finding of 
these bodies, where they had hitherto been unsuspected, raised 
the hope of throwing some light on the development of the fruit 
and the true position of the genus. A series of sections was 
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therefore made through a young part of the thallus, with the 
result that the cryptostomata were found to form the centre of 
aori of plurilocular sponingia, aa known in Colpomenia, The 
aporaiigia develop centrifugally and apparently coalesce, so that 
long patcliea of fruiting tissue are formed up the centre of the 
thallus, the most [notected part of the plant. 

riie tufts of hairs arising from the cryptostomata are probably 
the hairs described by Prof, Agardh as being directly connected 
with the fruit; the ‘‘sterile’’ portion surrounding the “ gporh 
ferous threads,” which is covered by a cuticle, being perhaps the 
sonis of plurilocular sporangia- It is not easy, however, to see 
what is meant by the “ branched sterile hairs,” which could only 
refer again to the cryptostoma hairs, and is even then not an 
accurate description. The only explanation of the “ sporiferous 
threads ” that I can suggest is that sometimes a few of the hairs 
in the cryptostomata arc broken off short at the growing point 
and are very full of contents; their upper cells are more or 
lass rounded, and these may be the “ spore-bearing threads” of 
Prof. Agardh, while the long hairs are those which are said to 
act protectively and are likened to those in Artlirocladia* 

The hading of cryptostomata surrounded by plurilocular 
sporangia makes it now possible to speak definitely with regard 
to the systematic position of Chnoospora. All resemblance 
between it and ArtJirocladia is at an end, and the nearest allies 
of the genus must be sought among JEncoeliacem, The present 
limits of this Order, as generally accepted, will not entirely bold 
good, as has been shown in the life-history of Borantliera 
idmidea^ Post, et Biipr*; but for the present, in any case, 
Ohmospora must take its place in JEmmlimem next to Sydro-^ 
elaihrm and (jolpomenia. 

An examination of the material of ClmooBpora fmfigtaU col-- 
looted by Dr. Harvey in Ceylon also shows distinct cryptostomata 
in the centre of the plurilocular sporangia. 

EXPLANATION OF PLATE 28- 

Fig. 1. Chnoospora fasUejiaia, Small plant. Nat, Bxm. 

2. TransYorso section of thallus, showing cryptostoma and sorua. x 4a. 

3. Oortieal cells of same, x 450. 

4. Oryptostoma and plurilocular sporangia. X 375. 

5. Mature and empty sporangia, x 375. 
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[Synonyms and native names are printed in italics. A star is added to names 
which are ostensibly hero published for the first time.] 


Acacia Ilindsii, Iknik, 31G, 

Acer platanoidos, lAnn., 214, 2B0. 
AcerinesD, 214. 

Adenooystis, 483. 

Adhesive BiaCs, on the, of Brcilla volu- 
bilis, A. Jms., by J. It. Ihirrage, DS- 
102 . 

Aclina, 21, 42. 

aralmdes, Benth. et Hook, f., 46. 
cordifolia, Hook,/., 47; mentioned, 
10, 65. 

Cialpini, Oliver, 43. 
globiflora, Salish., 44; mentioned, 
4, 41, 64, 60. 
ghhom, Bail!, 45. 

Hook, f., 48, 51; men- 
, tipned, 59. ' 
lasiantha, jST. 43. 

miorocepbala, Eiern, 42; men¬ 
tioned, 17,18, 41, 66, 67. 
multifolia, Ilav. , 45. 
oiigocephala, Em. ***, 46. 
peduncularia, 44. 
pcdwmdaia, DO., 45. 
philippmcnsis, Vidal, 48, 52* 
pilutifera, Franch., 45. 
polycephala, Benth., 46; men¬ 
tioned, 18, 39, 64, 66, 67, 94. 
polycephala, Vidal, 52. 
racemoaa,, Miq., 43, 66. 
rubtdla, Ikmce, 44. 
rubescena, Bkmd., 45. 
rubrostipnlacca, K. Se/mm., 48, 
73. 

msUifolia, Hook, f., 48, 52. 
spathellifera, Oliver, 43. 

Adriopsis, Botrytis parasitic on leaf of, 
115,116. 

iRacuhis Hippocastanum, JUnn., 213. 
iEsculus Hippocastanum, Linn., Sea¬ 
sonal Variations of Elevation in a 
Branch of, 501-506. 

Agaricns campestris, On the Humber 
of Steriginata and Spores in, by 
K Charles Horrell, 168-171. 


Agaricns campestris, 168-171. 
corticola, 171. 
hiemalis, 171. 
sylvaiicus, 171. 
tonax, 171. 

Agylopliora, EeoL, 74. 

Aiuus glutiiLosa, Medic., 241, 242. 
Almianthus, ])(^avaux, 333. 
hijlorus, Desv., 422, 
scrpyllifolius, Desv., 307. 

Alsine arctica, mentioned, 416, 
aretioida, raontioned, 375. 
leptocladoa, Calc,, 368. 
minor, 367. 

mueronata, Linn., mentioned, 398. 
pungens, Stapf, 401. 
rcpem, Ruiz ex Bolirb., 379. 
saxifraga., Bom., 418. 
serpgiUfolia, Orantz, 367. 
setaoea, Mart. $t Koch, mentioned 

■ . 

tenuifolia, Crantz, mentioned, 
398. 

trifolia, Gould, 420. 
verna, Wahlenh., mentioned, 398. 
AMnella, S. P. O ray, 333. 
ciliaia, 8. P. Gray, 420. 
serpyllifoiia, 8. F. Gray, 367. 
Ampelopsis, suckers of, 97. 

Anatomy, Tho Comparative, of certain 
Genera of tlui Cyoadaccsc, by W. 0. 
Worsdcll, 437-457. 

Angstroeinin, 487. 

Beinuoardti, 0. MTill., 496, 
Antheridium of Dendroceros, Nms, 
471. 

Antbocophalus, mentioned, 5, 6, 21, 

22 . 

Gadamba, Miq,, 23; mentioned, 6, 
chineusis, Walp., 23; mentioned, 5. 
inclicus, A. Rich., 22; mentioned, 
3, 5, 6, 13, 14, 19, 33,36,57, 63, 
64, 94. 

macrophyllus, Eav. , 23; men¬ 
tioned, 14, 66, 94. 
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Antl'iofjopha! uh morhidafolm.% Kortli., 

moiitioTH'd. n, d. 

AnilioeeroH, Jlfwk,, '167. 474. 

.HhmL, 474. 
gigtuitAHis, 477- 
vinmiliaiiuy, 477. 

AiiiiiTliinuni iiuijiis, 274. 

Aptogouiiti! I)e»imdhm, Kalfs, men- | 
lionet], r>26. ; 

Aralia, reticulata, WiilcL, 227. j 

Araiiacese, 227. 

x^raticarin, 12!., 

Arenaria, LtmL, A Eovision of tlie 
G-enus, by F. N, Williams. o2G-4t»7. 
Aren;iria, JjUI‘}k, 76, 322. 

<abie1dna, var., Prcf^l, 347. 
actu'osa, Jiom. tj' Ileldr., 400. 

-/A glabra, Ihm,. 400. 

acliabuisis, (’-'WwA., 2»8.7. 
aeuleata, tS. ila/.s'., 360. 
aculisejiala, I 390. 
agp;ivgal:ij Latuk., meutionecl, 

364. 

a(j(jre(j(il(i, var., Eeidib., 305. 
atj(jm/u!a, !>oi.ss’., 301. 

Loisel, 304. 

airmroliu, var., Pdch,, 414. 
UiIgarbiensiH, U Wuk, 35S. 

AUkmii, Enuscb, 304. 

Alpainartae, A. Gra^^ 426 ; men¬ 
tion etl, 425, 

alpieola, var., G. BeeJe, 360. 
alpina, var., Oaml., 355. 
alpina, Riujvk 4-15. 
aldm>idt\% Willd. ex Sciilcelit., 

379. 

— .- vaa*. ovaiifoUa, J. B. Smith, 

3S0. 

afi/ahifis, Eory, 302. 
niulitjollai, var., GUI, 3SG, 387; 

mentioned, 37S. 
aiidhui, Rohrh., J572. 
a/jidrot^itcea., .Fistb, t^x Gaud., 409. 
ungiu4.!(\>lin., var., IGmivh., 430. 

—- sirmeniaea., lUn^s,, 404. 
Arnu‘riastrum, Jlom,, 34‘»3. 

cieHisv, 354'. 

-- a. elongata, //ovAv,, 303. 

- . /I iVigida, ./>b/As'., 3>53>. 

Lox. (4; Fard., 350, 300. 
Jikoa, var., Boiss,, 303. 
htdim, Salzm., 343. 

Balnnsaa, BoUa., 377. 
balearica, Linn., 421- 

-- var. brachypotala, 57 Gay, 

422. 

barbata, Franch,, 429. 

Benthami, Fend, 355. 

-— jS. dillusa, F. FI. TVilliams *, 
355. 

Benthami, Edgew., 43L 


Arenaria Bicherddnii, Scliiccbt., 410. 
biflora, Linn., 422. 

-/A apetaJa,, VUL, 422. 

■ -forma, elongnta,, 422. 

hijhra, Gris(‘b., 353. 
bisulca., Rohvb., 423. 
huuli'a, Griseb., 425. 
ble[)har(>phyUa, Bobs., 403; moil- 

tioned, 404. 

- brcN'idora, 'IViUlams , 

403. 

boliviana, WiUUm/s, 425. 

- (3. villosa, Hkdd., 420. 

Bourga;!, HemsL, 401. 

Bourgamui. Goss, t^x Willk., 361. 
hmcht/'jihilla, Fliil., 3>SG. 
hrevijlom; Gilib., 3»07. 

Brotheninn, Tniniv., 375. 
bryoidcs, /f'///</., 387, 424. 

-/3. maerojfhylla, Fenid, 424. 

bulioa, BUvpf, :)74. 
ecespilosa, Fliil, 380. 
ccesjyiiom, Salish., 421. 
caMlahrica, Amo, 3»07. 
capillKcea, All., 350, 
ca}>illuris, Vou\, 414; mevitiouod, 
395, 412. 

-j8. aiiudbli.'t, F/srk, 414. 

-communis, L’cy(/‘, 414. 

-glandiilosa, Blyd, 414. 

-long!folia, BegeU 414. 

-— ])ygnuea,, Rcgel, 414. 

- e. formowi, FbcL, 408, 415, 

410. 

-— alpina, Rcr/G, 4L5. 

■ ---vnlgaris, Beget,, 415. 

-(A kamtseiiatica., '/legd, 414. 

-'Meycri, /Awj/, 415. 

- ‘C narclifulia, Lvdeh., 415. 

410. 

—™- y, obtuHirolin, Imutv,, 414. 

eapillipes, Hobs., 357. 
ciipitafa., Jmiil, 304, 

-- /A (luerioides, IVUlIc., 304. 

earieifoUa, Horn., 412. 
cassia, Hobs,, 308. 
catanun’CcnslH, lkL\\ 384. 

C('pbalol(‘K, Bkh„ 3»9 ! . 
ceraHti()id(^H, var., Williams, 427. 
verasfioldes, Foir., 389. 
cmisfioidas, Fej's., 391. 
eiliaris, Lose,, 359. 
ciliata, Idm., 418; mentioned, 
353, 307,419,420. 

-y. IVigida., Kov\ 419. 

-var. fugax, Gron. et Godr., 

421. 

-var. laxioT, Oremli, 421. 

•-/3. longipes, B\>uc, <j’ Rouy, 

-A norvogica, Gmm,, 419. 
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Aronaria ciliolata, Edffm., 873; men¬ 
tioned, 40G. 

—— /3. poticlula, DiithiCy 378. 
cinoraseons, vnr., Bohimon, 388. 
cinerea, Dd, GoO, 
colcliiea, viir., Alhaff^ 352. 
colomia, Turcz., 415. 
communis, Itegel, 414. 
coiiipacta, var,, 425. 
compacfca, Chville^ 306; men¬ 
tioned, 412. 

conferta, Boiss,, 360; mentioned, 
385. 

conferta, WcdcL, 425. 

-, var, vil/osa, WodcL, 426. 

congesta, NaU., 392; mentioned, 
399, 417. 

- L Kingii, Jones, 392. 

- y. suboongesta, 8, Wats., 

392. 

-jfl suffrutescens, EoHns., 302. 

conica, Boiss., 370. 
conimbriconsis, Brot,, 342. 

- p. gland uloBO'viscosa, Wehh, 

342. 

oonmhriecnsis, J. Gay, ox Gren. 
ot Godr., 345. 

controversa, Boiss., 344; men¬ 
tioned, 345, 358. 

Corsica, Steud., 421. 
craasifoHa, frey7^, 368. 
cretica, var., Bpreng., 354, 419. 
crypiopetata, Kimze, 407. 
cucubaloides, Smith, 396. 

- a. glabra, Ledeh,, 396. 

-j(3. viscida, Ledeh., 896. 

cucuhaloides, 0. A. Mey., 412. 
daburica, Msch. ex Cand., 397. 
debilis, Hookf., 431. 
deciissata, Salisb., 362. 
deeussata, Willd., 384. 
defiexa, Beene., 362, 363. 

Belavayi, Franck, 431. 
densa, Kit. ex 8chlecht., 355. 
derisissima, Kdgew,, 400; men¬ 
tioned, 410, 431. 
dianthoides, Sm., 408. 
dianthoides, Hort. ex Lodeb., 412. 
dicranoidcs, H. B. K., 423. 
diffusa, var., liohrh., 378. 
diffusa, Ell, 379, 390. 

- var. tiicimanensis, Griseb., 

380. 

digym, Willd,, 386. 
drypidea, Boiss., 399. 
elongata, forma, 349. 
emarginata, Brot., 342; mentioned, 
370. 

-jS. Salzmanni, Willk, 342. 

ensifolia, var,, Eohrh., 380. 
erinacea, Boiss,, 361. 
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Arenaria Falconeri, Edgew., 401. 
fastigiata, Phil., 3H7. 

Eenclleri, A. Gray, 417. 

- 6. diffusa, Fort 4“ Boult, 

417. 

- var. qlahrcscens, S. Wats., 

392. 

- var. suheongesta, S. Wats., 

392. 

ferruginea, Butkic, 410; men¬ 
tioned, 406. 

festucoides, Benth., 401; menr 
tinned, 406. 

filicaulis, Fend, 363, mentioned, 
362. 

-j3. graica, Boiss., 363. 

-a. rumelica, Williams, 363. 

jilifoUa, Bieb., 410. 
daccida, forma, 348. 
formosa, Fisck ; mentioned, 395, 

414. 

-var. a. glabra, Lodeb., 415. 

- var. glandulosa, cx Ledeb., 

415. 

Eranklinii, Bougl. cx Hook., 392. 
frigida, var., Koch, 419. 
fugax, J. Gay, 421. 

Guyana, Williams, 422. 
genuina, var., Eait// 4" Fotic., 347 

-var., Eohrk, 380, 385. 

glabra, var., WilMmns, 396, 409. 
glabrcscens, var., BaU, 394. 

-var., Boiss., 360, 362. 

glanduligera, Edgew., 421; men¬ 
tioned, 406. 

glandulosa, Willmns, 431; men¬ 
tioned, 406, 414, 430. 
glanduloso-viscosa, var., Wehhf 
ex Willk ^ La?ige, 342. „ t 

glareosa, var., Muter 4' Borta, 
351. 

glauca, forma, 348. 
globillora, Edgew., 406. 
gliitinosa, y^xv., Boiss., 400. 
gorgonea, J. A. Schmidt, 355. 
gotbica, Fries, 420. 

-/3. fugax, Fouc. 4' Eouy, 420. 

gothica, Gren., 419. 

Gouffeia, Fuel, 345. 
gracilis, Waldst, 354; mentioned, 
351. 

-cretica, Spreng., 354 ; men¬ 
tioned, 419. 

- y. intermedia, F. JVl WiL 

Hams *, 354, 

-- Stygia, Boiss. 4' Heldr., 

355. 

gracillima, Willk 4" Lange, 366. 
gresca,Ysir., Boiss., 363.’ 
graminea, 0. J. Mey., 403. 

-var. parviftora, Eenzl, 403. 
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Arenariji Sfceud., 350. 

grainiiillblin., Stfhrad., 40{); mon- 
lioTiocI, ijlKs, 

— (1. f.!;kibi'a, , 40t). 

- va.i'. a. '/xirrffiord, Ledeb., 

—- fi, pubesceiKs, Ledeb., 409. 
ginmatf'.i'.fii?, va?., Loirs., 
gnnidillnrn, l/uen., o47; men- 
tionptl, Jibl, 3(K1 
-/3. jj.bipfciiiaj Lresl, MT. 

— . fj. ncuinata, WUfk, ,‘549. 

— a. geiiiiiLia, Loui^ d^oua., 

S47. 

y. mix til, Livpeyr., Jii7. 

-- iiiuliillorfi, i^eT., o49. 

-sl.oloiiiicra. WilL, 349. 

— .- 7. trilV>rji, idmi., 348. 

--{brmn alorigatii,, 349. 

— --fonr.iJi ftncdda, 348. 

-- formn. ghium, 348. 

-—-fonna iiatavopliyllu, 349. 

-jbruKi hum ills, 348. 

---ibnna iutormcdia, 348. 

-foriisji siricta, 348. 

^randijiora, var-, Boisa., 3()2. 
(jraiidifiorn, Lodeb., 409. 

(jnmd’ijlom, Crnriuib., 308. 
gniYoolons, Sehrd)., 302; men¬ 
tioned, 42S. 

-Tar. Aihoa, Boias., 303. 

-—^ 7. glabi’esceiis, Lorn., 302, 

-var. grcmi., 35oias., 303, 

- p. grandillora, JJoiss., 30,2. 

-var. iniiuihi, mentioned, 302. , 

-var. nervosa, Hal. & 0barrel, • 

303. 

Oriffiihii, Lom., 404. 

Guictdardii, JMss, ct JleJdr,, 371- 
(jiLklmL WaldemiifU, Klotzseli, 
434. j 

gy'psoX>h,itoides, JAun., 411; men-* | 

tinned, 413. | 

— ft. glabra, Ledeb., 412, ; 

—>— var. parvijiom^ Hoins., 412. i 

0. viseoan, Ltideb., 412. 
gypmphlloides, 81,ev, ex Xcdeb., 

’ 307. 

Ilalaesyi, Ikifd,, 370. 
liotorophylla, forma, 349. 
biinalaica, wr., WiiUmns, 429. ' 

}iirtii,.Skhe¥ ex Oben, 355. 
hupmiica, Sprong., 3B9. 
bispida, Idmi., 345; inentioiied, 
351,301. 

Holostoa, IHch., 394; mentioned, ’ 

^ 390, 

BoUdea, Beaiipr. ex Oand., 409. 
holosteoides, Edgm., 427; nien-/! 

tioned, 406. ‘1 

-— y. oerastioides, WiLmm, 427. .i 


Aretiaria liolosh^oides, ct paniiailata, 
Wmiaws, 428. _ ^ 

- ji3. {.'telkirioidi^R, IVillmms, 

‘■127. 

Honkeri, Bu/i., 393. 
himi/nsa, Wahlmib., 419. 
luimilis, Ibnua,, 3H8. 

Iluteri, Kern.., 351, 

-.. /3, glareosa, Iluf.er tf* Porta, 

351. 

—— a. rupcstris, ILicier Portdi 

351. 

vnihrkatd. Lag., 302. 
imbricata, mr., Fend ex Bohrh», 

407. 

inaonspicua, Bocpp., 407. 
incrassata., Ijange, 300. 

--/I glai'iresetais, }VilU\ cf Lamge., 

300. \ 

intmanedia, var., K. K. Williams^, 
354. 

iiitricahi, var., (Skr., 3>47; men- 
tioucd, 350. 
isaurira, fUuss., JSDO. 

JamcBoniana, Ibdvrb., 383. 
jmieea, Pieh., 397. 

‘-/■{. ghihra., ikgd, 397. 

Juniper in a, Vill, 350. 
jitniperkxi, I'buill, 350. 

Jtissicel, Gamboss., 379. 
kaintsrbatiea, Eegei, 414, 
kan.snonsis, Maxim,, 402. 
khnsiana, var., WilUants, 429. 
Kingii, var., Jones, 302. 

Koriniana., Eisoh,, 410. 

KotRc4iyatui, var., Eensi, 352. 
kuniaonensiR, Maxim., 407; men¬ 
tioned, 400. 

lamigiiiosa,, Eohrb.,V/i7; mcritionod, 
380, 381, 388, 

- p. dill’uHa, Bifhrk, 378. 

—_ y, enmirutia, Lohrb., 380. 

—— a. geuuina,, Rohrh., 378. 

—- var. mgaianfJm, liohrb., 

380. 

Imdcifolia, Lapeyr., 350. 
laxji, viir., Fend, 407. 
hxa, Fiseb. ex 8 er., 350. 
Laxmmini, biseb. e.x DO,, 417. 
Ledobouriana, Femd, 400. 

-- d. gluiinoBa, Lorn., 400. 

■— 7 . parvi flora, Jkriss., 4(K). 
lej)tocbiuo 8 , (Him,, 307. 

-(1. cnisaifolia,, Fregn., 308. 

- 7 . nuimtiiloni, Lm., 308. 

- a. scabra, Born/ et Fom., 367. 

- /3. visaidula, Iknm et Fow.i 

m. 

licssoriiaim,, Fend. 401. 

- p. nn’nor, Jioiss., 401; men¬ 
tioned, 404. 
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Arenarla .lc.sriri}!ii, Loref,, S4G. 

Kotsakif^ i]r)4. 

JicbiiK-uiiiiuiirt, ,‘}58, 

Willk., G-'Kk 
linmrifbliii., Pow\, 347. 

Iw/Jlora-^ Wi'lld. vx »S|>r<‘rig., 350. 
Lloydli, (lord., 3fi7, 
loiigifolia, rriinitioned, oOO, 
loiigi folia, JUcb.^ 300; moiitioncd, 
307, 308, 414. 

loi,'gi|K\s, vai’., B'otw. Row/^ 418 . 
loiigistyla, F-mnak,, 432; Bien- 
Uoaed, 42S. 

Loscowii, Tcrid.^ 359. 
lyclniidea, JJieh., 305: mentioned, 
41(>. 

h/ehui(Iea, Tiircz., 415. 
lyoin, var., 357. 
lycopodioidos, 384. 

macradonia, H. IIV/./a, 417. 
maorocarpa, va.r., Lloyd^ OGG. 
niaeropoOa, vni\, 352. 

iwaoroscpala, Ihm., 370. 

— — /d.'mhioi*, Jlolss., 370. 
Maiuloiiiana., Wedcl., 389. 
3fur.svkiimH, 3(>7. 
injwsilieiiiHis, Fe'-Jid, 42(1. 
mogalantiia, Uohrh,^ 379; incn- 

tiuued, 390. 

~ eiifiifolia, Willirmuit 380, 

■- a. genu in a, Williams, 380. 

- y. tucuimunensis, Williams^ 

380 . 

melandryoides, Edffcw., 374. 
Meyori. v»r., Fen^l, 414, 415. 
inicropbylla, Phil., 387. 
minor, var., Horn., 401, 404. 
minor, Deem., 349. 
roinufca, mentioned, 302. 
minutiflora, var,, Lose., 368. 
mixta, vnr., Lafeyf., 347- 
modt'Hta, B'Uf,, 35G; mentioned, 
342, 357, 358. 

— va,r. Assimia, Lodc. et Fard., 
359, 360. 

— (i. iracliyspernm, Willk., 357. 
niontana, lAmh., 34fl, 

-- y. intrioata, fc., 347 ; men¬ 
tioned, 350. 

—/3. saxioola, Rouij, 347. 
moniana, All., 350. 
monticola, Edyeto,, 402; mentioned, 
40G, 

montivola, Fuckl., 355. 

Moritziana, var., Fax, 425. 
multicmihs, linn., mentioned, 
420 

rmdtkwiiB, Phil., 386, 387. 
7imUimiiUs, Soliur ex Simonk., 
422. 

inuitiflora, var., Ser., 849. 


Arenaria ^miralis, Edgew. lierb., 356, 

401. 

mnralis, Siob., 363. 

TOUdciformis, Iriana tf’ Flanch., 
376. 

mnscilbrinis, Hook. /., mentioned, 
376. 

mnscifor/nis, Bdgew., 405; men¬ 
tioned, 406. 

muscoidcR, H. F. cf K., 376. 
nana, JJom. tf Ileldr., 371 ; men- 
tioned, 376. 

nana, Wllld., nientioned, 376. 
napuligera, Franck., 345. 
mrdifoUa, var. alandulosa, Ledeb., 

415. 

oiemorosa, XL B. & E!., 379. 
nepalensis, Fpmig., 420; xnen- 
tioned, 380. 

- a. biinalai'ca, W'lUmM, 429. 

-- (3. kba.siana, Williams, 429- 

nertma, xar., if.al. k Charrel, 363. 
nevadensid, Rom., 369. 
nilgidrensis, Wii/hi Am., 343 ; 

Tiienti(;ned, 406. 
nilghirensLs, Fcnzl, 377. 
uitida, Rohrb., 375; inciitioned, 
425, 426. 

norvegica, var., Gnmi,, 419 ; men¬ 
tioned, 421. 

obtusiHora, Km?;:e, 344. 
oblusilblia, var., Trautv., 414. 
orbicularis, Fis., 370. 
orbiculata, Royle ex Ilook.^ 356. 
Orbignyana, Wedd., 384. 
orcophila, Hook. /„ 410; men¬ 
tioned, 406, 411. 

Orizabas, Rokrb., 387. 
otiioides, Adams ex Cand., 399. 
ovalifolia, Fomm. Lev., 372. 
o.xypct?ila, Rihih. et Svi., 357- 
palustris, JSfmid., 387; mentioned, 
378, 382, 390, 407. 

-j8. ])at agonicji, Fkil., 387. 

pampbylica, Roiss. tj’ Heldr., 367. 

- jS. lycia, Rom., 357. 
panienlata, var,, Wiliiams, 428. 
papilhsa, Stend., 363. 
pamdoxa, BartL, 379. 
pafviflo7^a, var., Fenzl, 403. 
parvifol ia, Ren th ., 382; inentiouod, 
381. 

-/3. Stdiiodesina, Rohrh., 382. 

-- a. spaibulafolia, Rohrb., 382. 

patagonira, var., PklL, 387, 
patula, var,, Mmim.-Ron, 366. 
paucifiora, Wilkl,, 385. 
paueidora, var., Rom., 353. 
peclunculosa, Wedd., 426. 
pentandra, Meuxm., 373. 
perlevis, var., Wilimms, 405. 

2 Q 2 
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Arenaria perdcm, Boiss,, 401. 

Foyritaclui, Iioh'b., o89. 
platjHporma, inosit.ioiied, 3G8. 
plonraiitba, Phil.y 381; iiioutionod, 
300. 

Boeppigiana, Tlohrh.^ 300. 
polycneinifolia, 303. 
polytrichoides, Eilfjew., 404 ; men¬ 
tioned, 370, 400. 

-forma musciformis, Hook.f.f 

mentioned, 370. 

--/3. perlevia, Williams^ 405. 

}?oineli, M%nhy, 343. 
p'oeera^ Spreng., 309. 

Pezewalskii, Mamm., 408. 
pscudarinoriastrum, Romjy 3G5« 
pnhescmSf IJrv., 303. 
pulvinata, Etlgew,, 405; mentioned, 
4()(). 

pungens, ClcM., 303. 

-/5. glabrcseoiiH, Ball^ 304. 

picnge/fs, .Tacquoin., 401. 
purpurascena, Ham., 390; men- 
l.ioned, 371^. 
pmUa, Stapf, 435. 
pycnoi^hyila, Rolifh., 424. 
pyonophylloides, Pax, 425. 

-oonipa(5ta, Tax, 425. 

-y. MoritxianU', Tax, 425. 

pygma'ja, Hegel, 414. 
pyrenaiea, var., Tom., 302. 
pgrenaica, II<irt. ex Stoiid., 347. 
quadridentata, WilTmiw, 432. 
qitcrioifles, Pourr. ox Willk., 364. 
racexnosa, Willk., 301. 
radians, Tenth., 423. 

Eedowslv'ii, Cham, ei BchlechL, 353. 
reptans, Jkmd., 3H3. 

- — ' /3. Pringlci, WiUiain& * , 383. 
rotnsa, BoUb., 350. 
fhodia, Bo IMS., 303. 
rigida, Mieh., 409. 
rimtlarls, Phil, 380. 

Eoborowskii, Maxim,, 413. 
Eoln*ba,elliana, Ganke, 384. 
nmea, 8alzm., 435. 
rotundifolia, Bkh., 352; mentioned, 
370, 372. 

— /3. cold lieu , Alhoff, 352. 

—— y. paueiflora, Bom., 353. 
HoyM, Benlh., 401. 
minelica, var., WUliamB, 363. 
rupesiris, var., liuter Tofta, 351. 
rttsaifolia, Requien, 351. 
sabuKnea, (irmh.. 358. 

Salmanni, Vc'ir., Willk,, 342; men¬ 
tioned, 301. 

sapomnoidm, is. k BaL, 370. 
saxatilis, lA.nn ,, 397. 
aaxatilis, Bch rad., mentioned, 361, 
398, 399, 


Aronaria saxaMIk, Bout, ox Willk. et 
Lange, 344. 
mxatilis, Lupoyr., 350. 
saxicola, 'va,r., Rong, 347. 

Saxifraga, Hevd, 418. 
saxosa, A. Gray, 388. 

--/3. cinoraseeiiis, Hohmson, 388. 

scabra, var., Hong cf- lAmc., 367. 
seabra, var., Lcdeb., 305. 
scariosa, Bom., 402. 

Sehiedeana, Fonsil, 38,3. 

Schit'deana, var., Rohrh,^ 382. 
^copnlorum, IL B. k K., 386. 
scopuloTum, Sdilccht.., 383. 
serpens, If. B. cj* iC, 385; men¬ 
tioned, 386. 

-j8. andieolhi, Gill, 386, 387 ; 

mentioned, 378. 

- a. gonnina, Rohrh., 385. 

- var. Orizabm, Hoh'h., 387= 

A. bryoidos, 387, 424. 
sei’pylliiblia, Limi., 365; men¬ 
tioned, 355, 356, 308-370, 385,, 
406, 421. 

- t. alpicola, G. Beck, 360, 

-jil alpina,, Ga'ud., 365. 

- d. gracillima, Willk. Lange^ 

366. 

- y. macrocarpa, Llogd, 366. 

-(?. patida, MaHr.^i)on, 366. 

- a. scabra, Ledeh., 365. 

—~ 7}. viBciduia, Roth, 366. 
scrpgltoides, Naurl, 386. 
i^ctmea, Fiscli. ox Sor,, 395. 

WilUl, 436. 
dUrica, Pers., 417. 

Sintoniaii, var., Hmmk., 352, 
dpyka, Boibb,, 363. 
soratonHis, Rohrh., ,‘181. 
sordida, Chemb., montionod, 343. 
spathiiljofoiia, var,, Rohrh,, 382. 
spatlmlata, /Ms/., 389. 
eipieenmirpa, Mart,r., 367. 
^phmnmrpn, 91cm., 31)7, 
atollarioidc^H, var., WUlimm, 427. 
stcnophqiki, Ledob., mentioned,. 
399. 

Bteomiana, Boiaa,, 403. 
stolonifcra, var., Vill,, 349. 
Straclieyi, Edgew,, 374. 
stricta, forma, 348. 

Btuebelii, Hieron., 388. 

Siygia, va.r., Bom, ij’ IMdr., 355. 
subcongesta, var., H. Weds., 392. 
mfmlata, 8er., 436. 
suffruteHcons, Robins., 392, 
Szowitzii, Bom., 395. 
tenella, Buihie, 356; mentionedr 
406, 

tonora, Bklgcw., 428. 
tentm, 3. Oay, 345. 
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Arenaria iotragyiiii, Willd.^ 40(>; men¬ 
tioned, d78. 

- a, imbrieatu, Fensl ex J^o}irb„ 

407. 

- fi. laxa, Fcnsl^ 4,07. 

totraqoeira, Bom.^ 001. 

a. graiiatensis, Boiss.^ 362. 

-/3. pyrcnaica, Ihm., 362. 

tetraquotra, Lmn,^ mentioned, 
304. 

tetraqueira, All., 305. 

■-, vai*. affgreyata^ Ecichb., 365. 

tetrastielia, Bom., 401. 
tmolea, Bom., 352. 

- 0 . Kotscliyana, Fenzl, 352. 

-/3. luacropoda, Hatmk., 352. 

-y. Sinteiiisii, Baimh, 352. 

tonieiitosa, WUlk., 354. 
tracliy.sporma, var., WiUk,, 357. 
tTmmUmmoa, Simk., 353. 
tremala, Bom., 309. 
trichophom, var., Franck., 430. 
trichotoma, Bom., 400. 
irifiom, var., Limi., 348. 
trlflora, Willd,, 349. 
Tschiiktschoruin, Bcgel, 411. 
tucimanends, var., (i-riseb., 380. 
%CTmma, Spreiig., 410. 
urahnm, Pall, ex Spreng., 367. 
nrsina, Bobimon, 412. 

Valentina, Bom., 350. 
mria, Bulac, 367. 
verna, mentioned, 398. 
viscicla, var., Ledeb., 396. 
mcida, Hall f., ex Loisel, 367. 
viseidula, var., Eouy B^oue., 368. 
visddula, Both, 306. 
viscosa, var., Ledeh,, 412. 
ivlacosa, FikcIi. ex OancL, 414. 
vulgaris, Begel, 415. 

Waliicliiana,, Ber., 367. 
yuniianensis, B'ranck,, 430. 

—— y. angustifolia, BVanok., 430. 
—— /5. tricliopbora,, Jfraneh., 430. 
Arenariastniin, 334, 341. 

Aroideffi, 266. 

Artbrooladia, montionccl, 507, 508. 
Artbrodosinus, Blkrenh., 319. 
biOdus, BfB}., 319. 
convergons, Flmnh., 319. 
curvattis, W. B. Turn., 320. 
incus, Boss., 320. 

-var. valid ua, W. Woist 4' 

West *, 320; mentioned, 322. 
triangularis, Lagerk., 320. 

-var. inflatus, W. West 4 

West ^,320. 

Asperococcus, 479. 
sinuosus, 480. 
ulvoicleiia, 479. 

Azoda, mentioned, 319. 


Bacillus brunneus, 125,141,145; agar- 
^ cultures of, 132, 133. 
cinnabareus, Flugge, 126. 
cyaneo-fuscus, 124. 
cyanogenus, 124. 

■Jfluorescens, 144. 
indigo naco us, 144. 
janthinus, 'loigf, 126, 134. 
miniacus, 144. 
prodigiosus, 124,144, 155. 
pyocyaneus, 124. 

, Virens, 144, 147,148, 149,150. 
virescens, 124. 

Bacteria, On the Evolution of Oxygen 
from Coloured, by A. J. Ewart. 123‘- 

155. 

Bacterium clilorinuiij, 148. 

photometricum, Eugelm., 144,152, 
153, 

Termo, 125-131, 140, 144, 146. 
viride, 147. 

Bancalus, mentioned, 3. 

Barton, Ethel Sara, On the Structure 
and Bevelopmentof Sorauthera, Bost. 
4 Biqw., 497. 

-, On the Fruit of Chioosqma fasti- 

gata, J. Ag., 5U7-508. 

Betula alba, Linn., 243. 

Bigelowia, Kalin., 333. 
eloiigaia, Kalin., 379. 

'tmntana, Kafln., 347. 

Bignoniaceas, 228. 

Botrytis, mentioned, 105; growing on a 
dead twig of Beherainia (Ellis), 115. 

-, parasitic on a leal' of Adn-erpsiSt 

115, 116. 

Brachgstemmt^, D. Bon, 333. 

calycinum, 429. 

Breonia, mentioned, 5, 6, 21. 

Boivini, Rm. *, 36; mentioned, 34, 
coriacea, Kav. ^, 36; mentioned 
34. 

cuspidata, Rav., 37; mentioned, 34, 

65. 

longipetiolata, Eao. *, 36; men¬ 
tioned, 34. 

madagascarjensis, mentioned, 33. 
mauritiana, Rm. *, 35; mentioned, 
34. 

membranacea, Rm. * , 35; men¬ 
tioned, 34. 

parviflora, Rm. *, 37; mentioned, 
34, 93. 

Eiohardiana, A. Bick, 36; men¬ 
tioned, 33, 34, 

stipulata, Rav.^ , 35; mentioned, 
34,93. • 

Bremerim, A. Gray, 333. 

suffmtescens, A. Gray, 392. 
Buddlea, Spreng., 37. 
glahrata, Spreng., 40. 



516 


IJSTDKX. 


Buds and Stipules.—Parts HI. & IV. 
By the III. llou. Sir Joiin jjubboek, 
202-20P 

Burraj^o, *]’. IT., The Adhesive Bisos ol* 
Mrcilla voliihili^ A. 4usb., r>r)~102. 

Oacteaj, 220. 

Oalamopitys Satunii, Ihhcfcr, 45(K 
Ciiiocera, 171 ; storgiitaiia. in, 161K 
Campbcdl, Douglas Houghton, On the 
Structure and I)ov('!lopiiient oi Dcu-- 
drooeroSj Nees, ‘i07~478. 

Campylopus, meuticmeil, 404. 

Capriioliaecie, 222. 

Oarex lielvoLa, /H///A Osi ibo Occurrence 
of, by O. G. Druco, 458-41(4. 

Carex alpicohi, JVaM., 4G4. 
approxitiiata, 458-1.51), 401,. 
approximata X Porsootiii, 461, 
A02. 

brixoid('s, uientionod, 400. 

eanosceiia, 450, 40,H4G0. 

— .vfir. robusta, 403. 

— .- var. HubloUacca, Laestad,^ 

403- 

caneacoris X ochinata., 402. 
cancsceus X lagopina, 404. 
canescons X nui'vegiea, KlJdm.,^ 401. 
curia, var. alpieola, WaJiL^ 458. 
eehinata, 402, 463. 
flava, 402. 

beleojuistos, nientioned, 400. 
helvola, Bhitt, 458. 
lagopina, 458, ,404. 
lapj.iouica, 0. F. hmig^ 450, 462. 
ruacilcuta,, h\m, 450! 
ma(‘iIoiita, Nyman, 403. 
uii(;rostachy{i, immlioned, 400. 
microstacdjya - eauescens ?, lueii- 
tiouod, 4(i3. 

iiorvcgica, nicntimicd,400,401,402. 
Persoonii, 401, 402, 403. 
pilulilbra, lueTil ioncHl, 400. 
pBeiulolielvola, 401, 
saxidilis, blnu., 402, 403. 

Titilia, Frm, 400, 403. 

Miiiii, K'lmiii'her, menlioned, 401, 
463. 

Oarludoviai palomta, HKib et Pav.t 
265. 

Oarpimis Betulua, Liwi., 240, 260. 
Carpolithes heabmenm, J. S. Gardner, 
465. 

Carpomitra, meutionod, 507. 

Oastanea vesca, Gaertn,, 247. 

Oatalpa bignonioidos, Walt., 228. 
Centaurea cyan us, 274. 

Gephalaiithiis, 37 ; mentioned, 2. 
ammimtwSf EaOn., 39. 
africarms, Beiok, 40, 70. 
anguatifoiins, Lour., 39. 


Oophal}bnfchu.s aiujuNlf&lius, Andr6,> 

39. 

avalioidc.s, iMor'if-, njoi!liiofK3d, 18,. 

39. 

amlloidoi^i, ZulL, 40. 
brevillorua, Apmnn, 41. 
ehinmim, Ijsuu., 45; mciiiioncd, 5,, 

30,41. 

glahratas, K. Sduini., 40. 
niontimuy, Imur., 41. 
iiatnJensis, Ollm\ 41; mentioned,. 
IS. 

namkaidns, .DC., 38 ; mentioned, 

38 . ^ 

obtmfjo/tns, Buihii,, 30. 
occideiiialis, Linn:,3H; mentioned, 
2, 3, 18, <17. 

oppimlifolmn, AftxviUfh., 38. 
orientalis, Blume, % 41, 54. 
oriontiilis, Linn., 27, 33, 43. 
orinntalk, lloem. oi. Schult ., 38. 
peruvianiiR, t^pmee, 43. 
pUidifer, Lu-iu., 41,45. 
pilulifloruB, Wind., 41. 
procunibauH, Lour., 

‘pvdyemms, Bnlin., 30. 

Halicilbliu.s, Ilumth. IkmpL, 39, 
Sarandi, Charn-. (d HchknM., 40. 
spafheMifrnis, Baber, 41, 43. 
Mlatm, Lour., mciitioucd, liO. 
Oephalidiuui, mentioned, 0. 
citrifolium, A. llieb., 30, 
■iwtkillatnm, Boivin, 43. 

Oophaliiiii, Thmiu., 21. 

osculenl'a, Aohum,, 20. 

OophalotaxUvS, 121. 

Gerastium armmioklts. Gniniz, 381). 
gl(>nieratui«//%/f 57,,mentioned,302, 
Itdifolimu, Vitm., 4IH. 
purpumt^irm, Ben/.l, 391. 
llamxmdL bVni/.l e>: Ikuitii. & Hook* 
r., 391, 

trigynuin, nuMilioned, 374. 
vuigat.um, 55?#,, ment.ituuA, 202. 
OoraeiiB iuHitanien. //?asv 7, 222. 
Ooratos^anda, 454. 

mcxicana, UrongfL, 453, 45fl 
Ohatmcoladon lanceolaium, ^fw., 20tx, 
207. 

Oliara lunnata, Alegon, 324. 
ccylonica, inentlotted, ti24. 
Commorsonii, J, Bnctm, 324. 
compressa, Kunth, 323. 
folioloRa, 3i23, 324. 
guadeloupmisis, 'mentioned, 324. 
gymnopns, Mmtm, 323, 324. 

-var. ibiconstuiiH, Brnmi, 323.^ 

haitensis, Turpin, 324. 
Hiimboldtiana, mentioned, 324. 
inconsiam, .‘Kiiote., 323. 
indica, Beriero, 324, 
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Cliara javanica, mciitioiiecl, 324. 
Mariiiiua, moritionecl, 324, 
Michiiuxii, tnonlrioned, 324. 
Miililenber^ii, iiiontioiiQcl, 324. 
polyphylla, J. JJrami, juentioneci 
32-1:. 

sejuno(.a, aiontioncrl, 324. 
vertioilltila, Koxb,, 324. 
zeyhwiica, WiUd., 323, 324, 

-var. incoristans, 323. 

Oharaeeffi, collecjted by Mr. T. B. Blow- 
in the West Indies, by H. & J. Groves, 
323-323. 

Oherieria. bisnlca, BariL, monfcionod,423. 
grancliflora, J). Don,, 406. 
fimiperma, B. Bon, 430), 
nUlda, .Barth, 430. 
sodoides, 424. 

mrpyllami, BresI, n^enlioned, 424. 
Chnoospora faHtii>ia1a, J. Afj., On the 
Fruit ol', by Etlicl Bara. Barton, 507- 
508. 

ChnooHpora, J. Ay.^ 507. 
atla,nticji., J.'Ay., 507. 
fjistigiata, J. Ay., 507, 508. 
paciiioa, J, Ay '., 507. 

Oborclaria, 483. 

Oliordariaceas, 484, 485. 

Christy, Miller, Trimnla ehiior in 
Britain: its Distribution, Peculiari¬ 
ties, Hybrids, and Allies, 172-201. 

--, Preliminary Observations on the 

Seasonal Tariations of Elevation in 
a Branch of a Horso-Ohoatnut Tree, 
501-506, 

Chromatiiim Olienii, bdir., 144,152,154, 
Wariningii. Kh\, 152. 

Cinchona Pa von, 91. 

Oistinoic, k)4. ’ 

Cistijs vaginatua, Alt., 204. 

Citharexylurn quadrangularo, Jacq,, 231. 
Citrus, 268. 

Aurantium, 268. 

Deciimana,, 2(58. 

OloBterium, 157,282. 

acutuni, Bndi., 285. 
bahiiacarcnBC, W, Ik Turn., 158, 
Braunii, 28lh 

calosponim, Wiltr,. 159. 
crammn, Belp., 283. 
decorum, Brah., 283. 

Bolponiii, Wolle, 283. 

Diamie, Ehmib., 284. 
didymotocmn, Corda, 157 ; men¬ 
tioned, 284. 

-var. tropicuin, West * , 157. 

Digitus, Ehrenh., 282. 
directum, Arch . 284. 

Johnsonii, W. We^ } G. 8, Wesi^, 
284; mentioned, 321. 
lagoonse, Eordst., 159, 


Olostoriiini Imnellosuhi, Breb., 282, 
Loguinen, IV. West 4 " G. 8. West * , 
1.58, 167. 

LibeUulit, Pocke, 150. 
linoatum, Ehrenh., 283. 

-var. coatatum, TVoUe, 2S3. 

lunula, 282. 

inacilentiuu, Breb., 283. 

Tnaeidaiiim, Hastings, 283. 
obtiimni, Erdb., 282. 
prmloiiguin, Breb., 283. 
pulcheliuin, W. West ^ G. 8. 

West ^'-,168, 107. 

Ealfsii, Breb., 159, 283, 284. 

-var. Belpontii, Klehs, 283. 

-var. hybriduni, Bahemh., 159^ 

284. 

-Ibrina major, 159. 

rectum, GiUw., 158. 
striolatum, Ehmib., 159, 284. 

-var. ortlionotum. Boy, 284. 

subcapitatum, W. West <f G. 8> 
West>\ 158, 167. 

subtruncatum, PV. West G. S, 
West^'^,mK 167. 

Toxon, West, 158, 28k 

-forma clo!)ga.ta, 284, 321. 

truncatum, W.B. mentioned, 

159. 

tumidum, Johns., 284. 

Cocos nucifera, Emu., 264. 

Colporaenia, 481, 482, 507, 508. 

sinuosa, Derb, et 8ol., 480. 
Oolpopelta mrldis, Oorda, 311. 
Oonifem, 259. 

Oorylus Aveilana, Lmi., 247. 
Cosmarium, Corda, 300, mentioned, 
301. 

anceps, Lund., 164, 157. 
anguhire, Johnson, 302. 
angusiatum, Bordst, mentioned, 
154. 

antilopceum, iJri'b., 298. 
aphamchonrirum, Nordst., men¬ 
tioned, 314. 
armutum, Brib., ‘100. 

Askonasyi, Behnidle, 156, 164. 
Bailoyi/>Pu//c, 301. 

-—— var. major, IF. West ^ G. 3. 
301,' 

bioeulatuin. Money h., 303. 

-var, doprossnm, Sckmrschm., 

303, 

brasilknse, Nordst., subsp. ordina^ 
turn, Borg., 308. 

Brooinii, var., WoUe, 309. 
capense, De Toni, 301, 322. 
connatum, Brib., 166; mentioned,, 
156. 

conspersum, Balt's, 307. 

-var. rotundatum, Wittr, 307 
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Oosinarhim cosmetimij JK Wcsi ^ G, S. \ 
im, aOCf, ?i22. 

costnituu, MmlsLi nioniioned, 304, 
310. 

cri'ponim, W. IFcM <f' G, B. West, 
300. 

Ctjcurbit-ft, JMh., 

cloeoratimi, IK. West G. S. West, 
juoiilioncd, 105. 

clontatuiu, Woiie, 308; mentioned, 
1()5. 

clifllcilc, Liltl'cm., 303. 
elegantisaiimim, Lmul., 308. 

—— Yar. Simplicius, IK. West 
G. S. TVest"^, 308, mentioned, 
322. 

Bloiseanum, Walk, SOS. 
exiguum, Arch., 303, 322. 
gotlaHd'hnvm, Wittr., 302. 

Hammeri, Boinscli, 300; mentioned, 
156, l()3. 

-T!ir. retumforme, Wille, 300. 

Holmiensc, Lvnd., 300. 

-var. integrum, Limd., 300. 

ineigne, SckmuHe, meniJoned, 306. 
Jolmsonii, W. West G. B. West, 
306,322. 

latum, 306 ; mentioned, 307. 
lunatnm, Ifolfe, 302 

•- var. depreesum, W. West 

G. S. IPW^,302,322. 
inargai’itatuin, iV/y. et Biss., 105. 
maTgarUifermn, var. miifmnis, 
Ealfs, 307. 

modostuui, W. Westef G,B, West*, 
304, 322. 

moniliforme, Faljs, 310. 

-- forma eloiigata, 311,322. 

—formji })auduriforruis, Bei’- 
werl, 310, 322. 
monomazum, Jjmcl, 3t)5. 

- var. tii’istichum, IK. West ^ 

G, 8, West*, 305. 
multiordinatum, IK. West cf G. S. 

West, nuaitioned, 165, 

Nathorsl ii, Bo/di, 307. 

Nifrdskdtii, Racib., 305. 
uudieeps. Johfis., ment ioned, 306. 
obsoletum, JMnseh, 164, 
ocel latum, B, Ekhkr et Guiw,, 
301. 

-var. ameriennum, IK. West # 

G.B. West*, SOL 
— incrassatum, 301. 
odontopleimmi, Areli., 303. 
ordinatiim, r. West # G. 8. West, 
308. 

- var. depresBum, W. West ^ 

G.B. West*, ms, m. 
paehyderinum, Bund., 164; men¬ 
tioned, 166, 301. 


Cosmarium paehydormiim, var. minus, 
BordB., 164,301. 
parvulum, BrE)., 164. 
perforatum, Ltmd., 301. 
polyniorplmm, Novdst., 304. 
protractum, Ik Ikm/, 300. 
pretracium, VV'olle, 203; mentioned, 
294. 

psoudammmim, Wiiie, 308. 

-var. basilarc, Bordst., 308. 

pseudotnxidioudrum, Bordst., 305. 

-var. lloi’itKnso, IK. West # (r, 

8 . West 800, 
punctulatum, BrS., 166. 

—— var, dei)reH.suxri, JK. B. Turn., 
160. 

pygmamm, A7rh,, 3(}2. 

- var. Scldiephackiaimm, IK. 

West if* G.8. lh'st*,302. 
Raciborsldi, Latjerk,, ,305. 
roctangularc, G'run., 302. 

Eegncllii, IK//A, 303, 

-var. maflagaH(u:u*iense, W. W'est 

a. 8, West, 303. 

Regnesii, Reimvh, 303. 
reni forme, Arek, 307, 322. 

-var. compreHBum, Bbrdst,, 

307,322. 

-elevatnm, IK. West B G\ 8. 

West*,807, 822. 
repanduni, Bordst., 303. 

-Ibrimi minor, 303. 

relnsiforme, Gufw,, 300. 
Rostaliiiskii, (IniUK, 304. 

-var, americauum, IK. West tf 

G.8. West *, 804, 822. 
Scliliopbucldaiiuin, Grmi., 302. 
SinoBtegos, Bdiaarsckn., 302. 

-- var. obtuBiuB, Gutm., 302. 

Bparsipunrtntum, mentioned, 16(b 
spinospormn, Lugerk, 309. 
striatum, lt>4. 

Sttiiilmauuii, Jlienm., mentioned, 
165. 

Buboreruituin, Bant^sch, 301 
aubdoc<»rat-utn, W. West B G. 8, 
West*, i00, 167. 
fiubglobosmn, Bordst,, 156, 166. 

forma minor, 166. 
eubnudieepH, 140 West B G, 8. 

IK',s({’^,31)6, 322. 
subspoeiosuiu, B(mlst., 310. 
subfcurgidum, Sehmldie, 157. 

—— var. minor, Behniidle, 157. 
taxicbondrum, Lmid., 305. 

-- var, bidentulum, Laaerk, 

305. 

' Tbwaitcsii, JMfs, 311. 

: trachypolum, W. West ^ Q. Sn 

West* ,100,107. 
triplicatum, WoUe, 309. 
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-Co8Biariiii!ii. iumonw, A’offZs/., 

— var. gla.hruiii, ^ <y. S, 

Turpinii, /MjIk, ;i07. 

—— Yjir. Tjimdellii, Gnfw,^ S07. 
urcotuB, IF. If cat 4 * 6 '. ^V. Weat^^ 
^ 164,167. 
virido, Josh.y 611 

3S(Hiarium, W, JPcat Sc Cr. 8. West, 

157. 

CJosmocladimii, Ih'ch., 611. 

Quintbyi, Wood, 611. 

Oraniolaria annua, Ll/m., 232. 
Craterellus coruuoopioidcti, 171. 
CupuHfcnio, 241. 

•Oycadacou', The C(>rnpii.vativo A.natomy 
of certain (3! on era of the, by W. 0. 
Wonsdcll, 437-457. 

OycaH, 445 , 4 . 53 . 

media, Ji. Mr,, 443, 455, 457. 
revolntn, Thmik, 120, 261, 438; 
niGuiionod, 415, 447, 451, 455, 
457 ; 8iru(4ui*ti of tlio bundles in 
the colyledons of, 120-122. 
Oyclanthaocaj, 2(55. 

CylindrocystiK, Mcneqk, 156, 281. 
amoricana., IK West th G. <S'. Wc'St *, 
281,322. 

angulala, W. West cf G. 8. West, 
281. 

crasea, Me Mary, 156. 
diplospora, Limd., 28L 
tumida, WoUe, 281. 

Oyperites Forbcai, Heer, luentionod, 
406. 

Oyporus roticulatus, mentioned, 4C6. 

Pacryomycoa, 171 ; stcrigmata in, 169. 
Bainmara, 123. 

Bolierainia, .Botrytis growing on a dead 
twig of (Ellis), 115, 

I)el|)biniimi Ajacis, 274. 

Bondrocoros, Kces, on the Sl-ructuro and 
Dove I op in out; of, by Douglan Hough¬ 
ton Oaiupboll, 4()7“478. 

Dendroccros, JVm, 467-478. 

lireutcHi, Jfccs, 468, 469, 475- 
478. 

fiichoraccus, Zc/im 4' IjmdeTik,475, 

477. 

crassinerviH, Zc/m Lindenh., 
475. 

crisp u8, ddees, 466, 475, 476,477. 
Pesmidiiim, Ag., 320, 

aptogonmn, Mrvh., 320. 
coarctatum, Mbrdst., 321. 
graoilioeps, mentioned, 32L 
hemceroB, Ehrenb., 313. 
quadrainro, Mordst, 321. 

Desmids from Singapore, by W. West 
& a. S. West, 166-157. 


Dosmids, on some, of the United States? 

by W. West & Cl. 8. West, 279-322. 
Bianella aspera, Reg., 263. 

Biantlms prolifer, mentioned, 392. 
Bichodontium Ilualcm, Far., 492, 

lieinioardti. Dozy & Molkenb., 4%. 
Bicranolia, 487. 

liimalayana, Jaegr., 402. 

Bicranum glauoum, Iledw., mentioned, 
423. 

Reinwardti, Bozy & Molkenb., 496. 
Bictyota, mentioned, 507. 

Bidymodon vagimiitm, Hook., 487,488, 
489; distribution of, 493. 

Digitalis purpurea, 274. 

Biplococcus rosous, Iflilgge, 126, 129, 
138. 

Biptcrocarpeic, 205. 

Discs, on the Adhesive, of Ercilla volii- 
bills, A. Jms,, bv J. H. Burrago, 95- 

102 . 

Bisphinetium Bparsipunctatum, 
Bchmklle, 166. 

subturgidiini, Pf. B. Turn., 157. 
Biatributioii and Classideation of Nau- 
clceas, 11. 

Bocidium, Bdh., 285. 

constrkium, Bail., 285. 
dilatatinn, Zordsl, 285. 
gracUe, Wittr., 286. 
minutuin, Jlalj's, 282. 
mdosimi, Bail., 285. 
sceptnm, Ktlfcz., 285. 
tridentuhmi, Wolle, 285. 
verrixcosum, Bail., mentioned, 286. 
verimllatum, Bail, 286. 
Molophragma, Eenzl, 333. 
glohijloruM, Fenzl, 406. 
juniperinum, Feuzl, 436. 

Brosera binata, ZahilL, 226. 
dlohotoma, 226, 
rotundifolia, Zinn., 225. 
spathulata, LabilL, 225. 

Binico, Cl, 0., On the Occurrence of 
Carea: helvola, Blytt, in Britain, 458- 
464. 

Mvfourea, Gron., 333. 

puTpm'OMicns, 0ren., 391. 

Ectocarpaceic, 485. 

Elachista scutulata, 481. 

Elachistaeeoe, 485. 

ElUs, W. O. P., On a Trichoderma 
rasitic on Pellia opiphylla, 102-117. 
Elodea, chlorophyll grains of, 154. 
Encoeliacese, 484. 

Ercilla volubilis, A. Juss., On the Ad¬ 
hesive Discs of, by J. H. Barrage, 
96-102. 

Ercilla spioata, Moq., 95, 

Erernogone, Fenzl, 333. 
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Iilnuiioy’nrjo aiFU'folmi Fciv/I ox St,cud., 1 FuuBtruivi ,i>:nn,l.lio|)nt)inin», IF, Wed G, 


4 if). 

capiliurh, 4IT. 
vephufo'fe^, I'Vn/J, 

llohen., 307. 
dau/f,Gm, 43t», 

formom, Fcfiizl, 410. 

(p'mninea, (J. ,A. M(?y,, 403. 
grarmnijuifa, Foiizl, 410. 
gf/psopkl/oidffi^ Fenzl, 412, 
ilGostm, E,u[>r.j »31)4-. 
jivucm, Foiizl, ,‘i07. 
iomfifo/da, Octizlj 399. 
lychnMcM., Riipr., 390. 
wlanmfha, Soluir, -litI, 
nardijhibt, .Foiizi, 41.0. 
pumien^, Feiizl, 394. 
ntfidit, Fcnzl, 409. 

mihiUafa., lAnizl, 417* 
JSrftmo'jjOMoaHlruni, 33-1, 330. 

Bryngium Mim.itliyBt9ium, 270. 
Euaronaria, 333, 330, 342. 

Euaatruin, Mkrenh., iOO, 28{l. 
abruptum, Kordsi.^ 281), 200. 

-var. (W(di(tum>t Nordst., 200. 

-fonaa jniaor, 289, 322. 

ameriGanum, b9,ir(jnb., 290. 
ansatum, Khrmb,^ 287 ; irusnUonecl, 
150, IGl). 

- var. tiirgiduiaj Bargemb, 

287. 

attenuatiuo, WoUe, 288. 
bmalo, Khrenh., 101, 107, 289. 

-var, ol()!)jituai, Lmid,^ 101. 

Ciastonii, liuoih., 289. 
clavfOuiti, IF. Jk Ti(,rn.^ i,noj:ifcion(5d, 
293. 

m’omt'UM, W. B. 'rura., 290; 
laontioncfl, 291, 

CQStnarioidos, IF, Wed if 0. j>S(. Weatf 

161, 

— var. (airfcua'i, IV. Wed ^ (r. /S'. 
WfM, lOL 

deiiiictulatiiia, K Qwy^ 101. 

dolifoniu.!, W. fVedcfC/. S.WeM* t 
289, 322. 

evoliituia, W, JVed ^ CL S. Wed, 
290; looniioiiod, 291, 292, 
322. 

var. Gllaziovii, W. Wad f (r. 
S. Wed , 292. 

—.. var. gaiariens(i, W. Wed # G. 

B. W(d^,m. 

—— var, incudiforme, W. Wed ^ 
a. 8. We.d^,292. 

- yar, int-egrius, W. Wad ^ 

G. 8. Wmi, 293, fig. 291. 

-forma minor, 292, %. 291, 

gemmatum, Halfis, 289. 

&lazioyii, Mrg., 292. 

-- var. guianense, Macih., 292. 


8. 1.00, 107. 

riadfFf/di,, WoW, 288. 
liuilleiHo, W. Wed .f (L 8. Wed, 
moiiitionod, 1,00. 
himuiroHiim, hd/fi, 28ib 

-v.’U'. ina.!umoHmn, SekmieUe, 

280. 

incuiiilbnue Bon/emi, 292. 
intornKidiiuii, (Meue, 287. 

— var. puruni, IF. Wedcf G. 8. 
West , 288. 

—— var. viilulmn, IF. West if 
CL 8. 288,322. 

Jolinsiniii, W. IFest f CL 8. 
PVest , 288, 322. 

niicractuitliuin, W. M. Turn., meii- 
tiouod, 292, 

NtirdHUHlliamiin, Wolla 290,^291. 

“-var, elc^gaiiH, IF. IL Tiirn., 

292. 

-var. minor, WoUe, 292. 

obtiHum, Joshua, 150, iOO, 107. 

-var, robuBimn, IK West f 

CL 8. PFed*, 161,107. 

-var. SMt)atigularo, W. West f 

CL 8. West, 101. 

oecidcmtalo, Pp:fVdf CL S.Wesi * , 

293. 

ocuia-t.nm, BUrgeseu, 289. 
pictnni, Bimjesen, 293; mon- 
tiomal, 291. 

-var. .subroclangularo, IK West 

4'’ (L 8. IVest , 293; men¬ 
tioned, 291. 

pinmifJdkhm, Kiitiz., 294, 
pruimetum, .Wiig., 309. 
pumm, PVidk, 288. 
pyramidatinn, Wed, 287, 322. 
qiuulriiJopH, Nordsi;., mentioned, 
160. 

quadriocmlatnin, W. IVest f CL 8. 

HU, 167,287. 
yibirieum, Boidl, 289. 

Bimpieji, iVolle, ftnoie, 291. 
HinnoHinn, Lmurw,., 160, IC>7, 
287. 

«—- var. rednetum, W. 'PFesi f 
CL 8. 100, 167. 

^pmmma, Wolln, 293. 
ivpmos'UM, liallH, 293. 
subhcjcnJobmn, PF, IFesl f (L 8* 
Pred^d2Sl:,m. 

vorrucosum, Khrenb., 162, 293^ 

294. 

— var. alatum, PVolle, 294. 

-- var, MObii, liorge, 162. 

-var. reductum,’jVf>r^i^A,294r 

-var. simplex, Joshua, 293. 

'—- forma tumesoens, W> 

Turn., 293. 
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Eugenia., -lOH, 

,!n,!uboH, 4{JS. 

Euphorbia,cnju, 2.45. 

Ifklhaila^ -Khqir., 

wkmdifhlla, liupr., 45Jh 
liupr., SfiT. 

Ewarl., Alfri'tl .huiioH, On tlio Evolui',ion 
of Oxygtni. from Oolourod Biustoda, 
124-155. 

.Fa.guH Hjlvatica. J/um., 244, 245,205. 

Fortiuca 0 villa, mentioned, 416, 

FicuB olaBtiea,; 204. 
puinila, J/km., 248. 
repcriB, UoH., 238. 

Flowers, On the Attraction of, for In- 
Hccts, by 8ir John Lubbock, 270-278. 

FoBsil Idants, On .Litimocarpus, a now 
OenuB of, from the 't’oriiary Bopoaits 
of HampBhire, by Olemont Eeid, 464- 
466. 

FosBombrouia,, 408. 

FimiiuiH excelsior, Lhin.^ 213. 

Froycinetia llankHii, Ckm., 265. 

X-<Voa(:ejo, 4^84, 

Funaria, chlorophyll grains of, 154. 

Galium, 205. 

Galphimia Iliimboldtiaua, BariL, 210. 

Gardenia, 268, 

Geraniacere, 212. 

Ginglso biloba, 119; vascular bundle 
of, 119-120; struetur© of the coty¬ 
ledons of seedlings of, 119-120. 

Gonatoxygon, J)e Jkir//^ 280. 
acuteutiun, Hastings, 280. 
Brebissoiiii, I)e Barg, 280. 
pilosum, I'Volln, 280. 

Balfsii, Ik Barg, 280, 

Gonffka^ Bobill, 333. 
an'nariokka, 426. 

Groves, Henry, and Jas, G-rovos, On 
Oharacem eoUected by Mr. T. B. 
Blow, in the West Indies, 328-326. 

Guiuacum oIBcinale, Jmu,, 210, 211. 

Gin^pinia, 171. 

Gymnospermoiia Plants, On the Origin 
of “ Transfimion-tissnc ” in the Leaves 
oi; by \\h 0. Woradell, 118-122. 

Gypsophila, mentioned, 404. 

agqreqata, Linn.. 305; mentioned, 
364. 

aretioida, mentioned, 375. 
sucoulina, mentioned, 403. 

Gyrophyllum Beinwardiii, Dozy & 
Molkenb., 486, 496. 


Hsemodoraee®, 262. 

Haviland, G. D., A Eevision of the 


Tribe ISfaiicloe;© (Kat. Orel. Kubiaceaj), 

l-i)4. 

ITedora Helix, 238. 

Helmholtzia glahorrima, Oarml, 263, 

2(>4. 

Keptfvplonrmn Oeplialotus, 65. 

lleracfcum Fisheri, 274. 

Heritiera maci-ophylla, Wall., 207, 

209. 

ITermannia a Ini folia, Liwn,,, 208. 

Heterocai’pella binalis, Turp,, 289. 
hoterophylla, ibrma, 349. 

Ilolomitrium,’ 487, 499. 

(injJifMamm, Mitt., 498. 
obliquum, Bahnou, 500. 
pmchetiiilk, Brid., 498, 500. 
pmiilmti, Mitt. M8., 41)9. 

Ilorrell, E. Charkjs, Un the Number ol 
Steriginata and iSporos in Agarictt^ 
campeBrh, 168-171. 

llorsoJJhostunt I>ee, Prolinimary Ob¬ 
servations on the Seasonal Variations 
of Elevation in a Branch of, by 
Miller Oiiristy, 501-506. 

Humulus Lupuhis, Linn., 238, 239. 

Hyalothcca, Khrenh., 321. 
neglect:), Bavlh., 321. 

Hydrocha ridem, 261. 

Hydrofdathnis, meiiliuned, 482, 507y 
508. 

Hypoebnns bisporns, 171. 

Hypoerea, 105., 

Insects, On the Attraction of Flowers 
for, by Sir John Lubbock, 270-278. 

Tpomooa purpurea, 274. 

Iris Pseudacorus, 263. 

Jatropha podagrica, Hook., 235. 

Juncaeeai, 264. 

Hatu Twiaca, mentioned, 3. 

Labisia alata, N. IS, Bt., 225. 

malouiaiia, Linden 4’" Mod.,, 225. 

Latbyrus Aphaca, Linn,, 219. 
grandiflora, BiUk. 8m., 217. 
latifolivis, Lmn., 218. 
maritimus, Jiigel, 217, 219. 

Nissolia, Linn., 219. 
pratensis, Linn., 217, 218. 

Leathesia, 482. 

tuberiformis, 479. 

Leguminosse, 215. 

Lentibularieffi, 227. 

Leptophyllum, Ehrh., 333. 

Leptotrichum, Hampe, 486, 487. 

himalaymum, Mitt., 486,488, 490,. 

492; distribution of, 493, 496. 
Beinwardti, Mitt,, 48S), 487, 496. 
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IiQptozosma oatouula, IV, 7/, Tum.y 
mentioned, JttL 
Ijepyrodlclh^ IAjuzI, 

eemdloidea, ]Cn,i\ & ICii\, 4‘J7. 
h()hdfl(d(k-s, 4‘J7. 
pmmndaki, kSliapf, 428. 
(piadmimkita^ Maxim., 432, 
sMlarhick.% b'iscli. & Mey., 427. 
Ijiliaceitt, 263. 

Limnobium bogoteiiBej Km'st, 2(U. 
Liiniiocarpua, ii now Genus ot Fossil 
Plants from t.he Oleiliiiry 'Deposits of 
Hampshire, by Clement Boid, 464- 
466. 

Limnoca.rpns, Reid , 464. 

lieadoiKiiisis, ReM^, 465. 

Htmonia, 268. 

acidissima, 2(i8. 
liriodoiidron, 203. 

Zobdia hn/oidca, Willd., 423. 

Lubbock, 8ir John, On Buds and Sti¬ 
pules, Parts m, & IV., 202-269. 

-—On the At,traction of Flowers for 
Insects, 270-278. 

Lycopodium Selago, 1IG. 
Lyginodendron, mentioned, 450. 

Macrogyne, 335 -341. 

Macrozainia, 445, 453. 

Fnisori, Mk/., 446, 456. 
spiralis, Mg., 445, 446, 451, 456. 
Magnolia, 203. 

couspicua, Linn., 203. 
glauca, 203,204. 
tripotnla, 203. 

Malpigliiaceie, 210, 

Malvacem, 20<). 

Mamboga, lUanco, % (b 68. 

Maiiiliot Giaziovii, MueU. Arg., men- 
tioned, 05. 

MeduUosa, 450. 

Lcuckharti, mentioned, ftnote, 
450. 

Meliosma pungens, Wall.^ 214. 

Mesotroniurn, Mg., 2B0. 

Brnunii, Ik Mary, 280. 
Fndlicheriauum, Nlig., 2BI. 
inacroec)ccuin, Hoy. d Jim., 280. 
Miobelia Chainpaca, lAmi., 2l)3, 
Micrasterias, Ay., 1(»2, 204. 

americana, Malfi, 206; mentioned, 
163. 

-var. LewiBiiina, Wed, 206. 

anomala, W. B. Turn., 156, 162, 
163. 

apiculata, Menegh., 102; men¬ 
tioned, 163, 207.' 

—- forma Joshuro, Tgm et Levi, 
162. 

arouata, Bail, 294. 


Micrasteriiia arcuata, var. graoilis, IF. 
Wed i a. M. Wed, 
conferta, Lund., inontiom-sd, 2t)7. 

“—— var. hamata, WoUc, men- 
iionod, 207. 
cronatu, Mreh., 2{)8. 
foliacea, IMl., 207. 
furcata, Ralfo, 205. 

-var. dceiirta, W. B. Turn., 205. 

-var. simplex, Wolle, 205, 

Johitsonii, W. Wed G. M. Wed, 
297, 321. 

mababuleskwarensi s, m on tioned, 

296. 

Miibii, W. West a. M. West, 162. 

-- var. Bidloyi, IK West G. M. 

Wesi ^, 162. 

murieata, incntionod, 1(>3. 
Nord.stedtian.a, motifcioned, 163. 
pinnatidda, Ratfs, 204. 
pseudofareata, WoUo, 205, 
ringens, Mail, 206. 

—- var. serratula, Wolle, 206. 
rotata, Ralfs, 1()3. 
speciosa, Wolie, 206, 297. 
tot rapt era, I F. Westi^' G. S. West , 
296; mentioned, 297, 321. 
Thoinasiana, Archer, 163. 

Torreyi, Mail., 2t)6. 

Micrococcus, 148, 140,1.50. 

agilis, Ali Ooluoi, 126; agar-cul- 
turcsof, 132, 133, 134, 138. 
bicolor, 144. 
candienns, 144, 
procligiosus, 141 

Micropetaium hnugmosum, Pors., ii79. 
Milragymi, Kortk, 68; mentioned, 2,4, 

5, t). 

africana, Korfh,, 70; mentioned, 
13, 41, 64, 66, 68, 02. 
diversifolia, .//ha., 71; mentioned, 
13, 64, 65, m, tit), 70. 
liirHuta, Ilav. *, 72 ; montioued, 
60. 

, imierophylla,72; mentioned, 
10,13; 04, m, 67, m, t)4. 
parvifolia, Korth., 60; mentioned, 
4,13,66,68. 

rubroatipulacea, IRw,, 73; men¬ 
tioned, 13, 48, 60, 04. 
speoioHa, Korih., 60; mentioned, 
13, (i5, 67, 68, 

tubulosa, Em., 71; mentioned, 13, 
67, m. 

Mitrawicme, mentioned, (». 

Moeliringia ncMorosa, Fenzl ex Ilemslj 
379. 

phtyspmm, mentioned, 308. 
Mougootia, mentioned, 280. 

^ Muelilenheokia varians, Mekm.., 234* 
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Myceiia c'orhiwlai, 17 L 
liioBialia, 171. 

Mycloxyloiij ssumtioiiod, 4150. 
Myoporiiiti tulKM'Ciilntum, Jt lir,^ 

Myrioiu*«)a, 479. 

Myiioti'idiia, 479. 

Myrsiiiew, 225. 


Nauclm, Limki 21,48. 
acida, Ihmter^ 04, 79. 
aculeiita, i/. JL JC, 04, 91. 
nculeata, WiUd,, 04. 
adinti, Bfanvo^ 04. 

Adina, 45, 04. 
admoides, LindL, 45, 04. 

Miq,, 54. 

iilVi(.-ana, WilUL, 64, 70. 
affica^m, Walp., 70. 
atiiarilla, Ttionlloiied, 04. 
anguBtifolia, Mav. ’**, 55; men¬ 
tioned, 1)4. 

appendieulata, Walp.j 04. 
aralioideB, Miq., 04. 

0 taMokli% Miq., 40. 
attonu«>ta, WaJp., 04. 

BartlingiJ, D6'., 03, 01, 62; men¬ 
tioned, 04. 

Blancoi, Vidal^ 58. 
braoteom, Wdw,, 64,72, 

Brunonis, WalL, 64, 71. 

Oadamba, lioxh.^ 23, 64. 
calyciiia, DC., mentioned, 64. 
canoBCoiis, Walp,, 64. 
caneseens, DC*, 04, 85. 
capitollata, Voigt, 46, 64. 
celobiea, Urn, ^, 54. 

Ohalmemi, F. Muell, 55; men¬ 
tioned, 17. 

eincbonaj, DC., 64, 91. 
citri folia, Doir„ 64. 
ooadunata, Eossh., 27,65. 
cordata, Eoa;h., 65; mentioned, 5, 
27. 

cordata, Bln mo, 01. 
cordifolia, EoxL, 65. 
cordifolm, Willd., 47. 
cuspidata, Baker, 37, 65. 
Oimingiana, Tidal, 62, 
oyolopiiylla, Mtg., 56, 
cyriopoda, Mig, 57. 
dasyoneura, Jrafp., 66. 
digitata, Blanco, 64, 65. 
diverBifolia, Walk, 65, 71. 
elliptica, Dah, et Gibs., 32, 65. 
©lliptiea, Walp., 6.5, 

©xcelsa, Blmie, 60; mentioned, 
61. 

fagifolia, Teysm. et Binn., 63, 
ferrea, Bkme, 65, 87, 


Nauclea ferruginea, Bhme, 65, 79. 
Foratorii, Seem., 56; mentioned^ 

10 . 

Gambii*, Hunter, 05, 81, 
glabcrrima., Brndi, 65. 
g/aherrma, DO., 28: mentioned, 
04. 

glabra^ Eoxb., mentioned, 62, 64, 

77. 

glabrala, Bhimc, 05. 
glandulifera, Bg)anoghc, 03, 
glanduloHa, mentioned, 04. 
gracilis, Vidal, 62; mentioned, 33^ 
49. 

grandifblia, DC., 27, 05. 
granclifolia,, Spreng., 05. 

Griffitliii, liav., 61; mentioned, 
16,48,49. 

guianensis, Poir., 65. 

Maenkcam, Steud., 65, 78. 

Hallii, Walp., 05. 
imbriaaia. Blume, 59. 
inennis, Jkiill., 66. 
insignis, D. Dietr., 65. 

Korthalsii, Steud., 05. 
lajvigata, Walp., 65. 
lancoolata, Bhmic, 54 ; mentioned, 
41, 59, 04. 

-var. longifolia, Miq., 59. 

lanceolafa, K. Scluim,, 54. 
lano&a, Poir., 65, 85. 
latifolia, Sm.,, 2(5, 04, 65. 
longifolia, Poir,, 05. 
lufcea, mentioned, 64* 
luzonionsis, 65; mentioned, 

64. 

luzoniensis, D. Dietr,, 78; men¬ 
tioned, 65. 

macrophyUa, Blume, 27, 65. 
macrophylla, Perr. et Lepr., 66,72 
mentioned, 77. 

macrophylla, Eoxb., 6, 24, 66. 
Mimgwyi, Hook., 33, 66. 
media, Rav. *, 56. 
microcqdiala, 1)0., 43. 
microc(phala, Delile, 43, 66. 
TiiicTocephala, Wall., 06. 
mmionis, Hook, f., 60. 
mmtmis, Wight & Arn., 32. 

; mollis, Bhmic, 00. 
mollis, .Barth, 02, 
rnolnccana, Miq., 62. 
morindsefolia, Blume, 6, 23, 62, 
63. 

nemorosa., Walp., 06. 
nicobariraj Hav. , 69. 
nitida, Ban. *, 53. 
oblonga, Miq., 66. 
oblongata, Miq., 32. 
obtusa, Bkmie, 01; mentioned, 64. 
I -var. (a) minor, 61. 
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obiu.sa, vjir, (<V)m;ijor, (51. 
(irhiltd'is, I'lliitno, WK 
or/C'iiiali'^^ I'l’orisl, f., rilb 
(Taerln,, (>(». 

I lai'b-, I 5 f 5 , 

1, -1, 5, 27, *>2„ 

41, r»(». 

ovalifolia, Sprunj.^ (»(>, 
oHillfoikt^ Eo'x'b., r>2. 
ox)'phylla, 4//?/., iiicntionod, (14,1^2. 
pallida, IxnniiK, dH. 
pd.rnfollt!, vav, 2, KurZjTl. 
pannfoUti, rars., ()(>, 7(b 
parNjolia,, 'Koxb., (jd. 
part'Jfolkf-., Wall., 27, d(>. 
pm'^ifoUa, WijUld'. & Am., 70. 
pedicvlkdiij Elunio, 00, 77. 
poduiicularis, G. .l)o-)K tdl. 
pdil'im (mid rb^ T i i w {li tc*s, fi(). 
pUilippiriciadH, Ikm., 52; incn- 
i.ioiuHl, 4S, 49, 54'. 
pilosii, lUudU'. 00. 
piluliftn’ji, IldilL, 00 . 
jtkfGodd'drjm, i[n(ik. f., (5(5, 70. 
poliii'fjihdjd, A. Eivh., (>0, 91. 
polipnphaia^ Wall, 40, 00. 
pur])n'rjTS<5en8, Kotih,^ 58; luen- 
i'Kjiied, 00, 04. 

-.var. hif(folia, .ICorfch., 59. 

ptirpunimma, Miq., 59. 

I'nirpurea, Roxh., 50; moiifcionod, 
5, 10, 20.0(5,49, 51. 
fUTpunu, Tlluma, 58. 
mmmm, 8ieb. ot Zuw., 44, Od 
retit!i.ilata, Ifav. •*', G2. 
idiyncluipluylla, 'M'iq., 00. 
fOtimdlfoUa, llirtl, 00. 
fotuntlijhtk, .DO., 78; inouUoncd, 
(>4, 71. 

Totumlifolia, Duill, 50. 
Totmulifolh, ItoxI)., 00. 
RaxbuTtjMmia, Walp., ('>(1 
Hoxlmn/hM, Cl Doth, 27, (57. 
mmbaema, Wlniorb., 20; nion- 
t-ioned, 4, 07. 
aaawkm, ]{.oxb., 07, 91. 

Bin,, 07» 88. 

Bdexophijlla, 11 unitor, 07,79. 
soritK!}!', Bpwnoqhe, 00. 
umaett, Widl.,'f)2. 
wKHilifuIia, HoivIk, 51 ; nioationcd, 
16, 48, 49, 52, 00. 
aosailifrucluH, Ih Dietr,, 07. 
eessiliirs, Bpt&ng,, 07, 
seUpera, llluine, 07, 85. 
aetiloba, Walp., 07. 
silhetiana, D. JOietf., 07. 
sinensis, Oliver, 07, 89. 
speoma, Bfiq., 07, 09. 
speeioaa, Widp., 07. 
sterouliajfolia, A, Mvk, 07. 


Nauolea sUpnltUd'a, (>. Bon., 07, 72. 
dipi(i(W('((, \¥all, 29, 07. 
stipnlafd, J-icnillL vl, Ilbok., 07, 72. 
sfhpulosd, JKJ., (57, 7';l 
sI.ri^jfoMa,, Kotik., 52; ineuiiotu-d, 
17, 00, 04, 
subdila, Blend., 07. 
suriiiaincn^is, .1/5/., 07. 
syrilavryueH, KoHk, (50; monikmt'd, 
19. * 

tenuis, Uae. , 55. 
tetnmdm, Rasb., 0, 09, 07. 
iomentosd, Willd., \M, 91. 
f/whiio/ua, ZolL, 40, 07. 
tvhiUom., Am., 07, 71. 
uneari,*!., 1). dJie.lr., 07. 
wdnlala, Ivnxb,, 29, 07, 77- 
■tmdulald; 'Wall., 27- 
mrficilldld, .‘Bail!., 40. 07. 
vostita. Bpanoijhe, MB,, 0;i 
WaMlchiana, Ic Br., 27, (58. 
WaUiehiana, Bitrenii;., 08. 

WaUirhii, Wall, 08. 

'zovlanieiv, Honk, /*., ,00 ; nund ioiH'd, 
‘10, 49. 

Nancleoa', A Emision uf iho Tribe (Nat. 
Ord. Rubiaecie), by Cl. ,0. jiavdand, 

1-94. 

-, OlaMsifieaiion and Distribuiian of, 

11; Fertilization of, 20. 

Naueoria tonax, 171. 

Mtclla a<nunina.ta, ihwm, 025. 

- var, subi^louierata, Hraun, 

025. 

cornua, Ilrmn, 025. 
di<‘ty()S})onna, //, cf */,, C/ro'««a , 
024s 025. 

oligospiru, Hmmh^ ineTiiionod, 024, 
^025. 

Notbeia anonialn, 484. 

NoiotbybiM, BuMit;., 407, 409. 

Odontostmmm, 'nonlb., 000,004, 311. 
qhnduUmtm, ilnitln ox G. Don, 
* 431, 

OCnothora, bumnis, 270* 

Olojuioai, 210. 

Onjopauax r(44{ndatun'i,ltow?,#i%w/A., 

227. 

Obi m ind a, mentioned, 470. 

0 i n VI at uonmn., m on t.ion od, 470. 
Ourouparia, JubL, % 4, 74. 
fermi, K. Sehum.., 87, 
ynuimnm, AubL, 92; inoiiLioiied, 
4. 

PerroUeiii, Ball!., 80, 
polifoephala^ Ba.ill., 91. 

Oxalis cromilata, 212. 

Oxygen from Coloured Bacteria, On 
the Evolmion of, by A. J. blwart, 
123--155. 
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PfWjliii'ii ttquaiicji, AuhL, 20(1, 2(39. 
PalnuAs 204. 

Palij/of/lim luntrnjvOfXH: Kut'.j!, 280. 
Pasiflanajii, 2(?5. 

ParntJnphaolis, 22. 

tiliacea, Baill., 93. 

Peclalinea), 232. 

Pellia epipliylla, Conla, On n. Trieho- 
dorma Parnsitic on, bv W. Q-. P. 
Ellis, 102-107, 

Pellia, ineritionecl, 475. 

epipliylla, Vorda, 469, 476. 

Penium, BrSh., ISC'?, 281 
annulai’o, 117^'/, 281. 
australe, Ilavih.^ 157, 167. 

Clevei, Lmtcl., 281. 
cioi^ierioidci'', Kalla, 156; mentioned, 
1SH. 

(‘rassiuaLnihini, Jje Bar//, 157. 
.Digii'iiB, lireh,, 282. 
iameHositi/i, Kii 1 z., 282. 

Libellula, 156; mentioned, 

iS8. 

- f()i’>na. inieiTupOi, 156. 

-var. inl.( rim alia., itV///, 156. 

i«ar, 4 :irilur(,nim, Brfh., 282. 
minutum, Okve, 2S2. 

-''.ar. ci’iiaaLim, IVea/; 282. ■ 

Navicula, Ifif), 167. 

-ibnna j^mnnlata, 157. 

mi'i/jimi, W. B. Turn., 282. 
rufektens, Of^jve, inoniioned, 281. 
Bpirostirio],atum, Barker, 282. 
Pentadenaria, 334, 340. 

Pentandria, mentioned, 3. 

Peperoniiu trinervis, JRuij Pav., 235. 
.Pereskia,, 226. 

PeronoRpora, 116. 

Petiveria alliacea, Zmn., 234. 

Pefdmt, Reiehb., 333. 

Pbfflopbyeem, 481, 485, 

Philydraccm, 264. 

Phycustnira striolatum, A%., 313. 
■JOiyllanliuiH niontanus, 235. 
Plivllarthron comoronBC, Bo/\, 220,230, 
268. 

Phytolaeeaceaj. 232. 
iTiytoplithora inibsians, 111. 

ITeca CKeolBa, Lifihu 250, 260. 

Pilea ^ramlh, Wcdd., 239, 240. 

musi^oHa, IJndL,2ri\). 

Piiiariga Dickeonii, Bhme, 265. 
Pingnieula eaudata, Sohkchtf 226. 
Piniis, 121. 

Piporacoie, 235. 

Pistia Stratiotes, iJmi., 266- 
Pistillaria micana, 171* 

Pisum sativnin, iiw®., 210. 

Platan240, 

Platanocarpum, Korth., 24 ; mentioned, 

6. 


PlatanocarpuiTi conkd/mi, Korth., 27. 

subdituM, Koilh,, 30. 

Platanu.B urientalis, Lhrn., 240, 
PlatytJic'oa galiioules, Sledrj, 205, 
Plenrohnnimn, .159, 285; men¬ 
tioned, 2S6. 

coiistriet.il! 11 , //. (I Wood, 285. 
dUafatii'iti, Oleve, 285. 
nodosum, Lwinl , 285. 

Sccptriun, IK IKcvs^ Cr, S. West, 

285. 

tesscllatuni, Laqerk, mentioned, 

286. 

Trabecula, Naeg., 159. 
tia'.chiscum, IK.' West cj' fr S. West, 
ItSf); inentiuned, 286. 

PUntliine, Ecichb., 333. 

aggregata, Keiclib., 365. 
Polygouaeeiv, 234. 

Populus nigra, Lbuu, 257, 258. 

-Yur. pyraiiiidaiis, Bpaoh, ‘Wfi, 

258. 

Porlieria hyi'rouictrlca, et Pan, 

212 . 

Potaiuogotnn, mentionocl, 464. 
PoteutiOa rrnticosa, Lhin,, 222. 

Potliow, 266. 

Lopreiri, Hook, tf’ Arn., 266, 267, 
268. 

Primula elatior in Britain: its Distri¬ 
bution, Peculiarities, Hybrids, and 
Allie.s, by Miller ChriHty, 170-201, 
Primula acaulis, Lm., if3,174. 

-— Yar. caulescons, mentioned, 

174. 

- X elatior, 190. 

-X veris, 176, 186, 188, 105, 

109. 

brovistyla, mentioned, 174. 
digenea, 105. 
elatior, Jacq., 173. 

-- Yar. acaulis, 200. 

- X veris, 109. 

farinosa, Linn., 173. 
intricata, 105; mentioned, 174. 
media, 198. 
seotica, Hook., 173. 

—— var, acaulis, 173. 

Pbomasinii, (rreni&r cf Godron, 195; 

mentioned, 174. 
variabiiis, 174, 195. 
veris, Limk, 173, 174. 
veris [var.] ebitior, 177. 
veris elatior pallido flore, 178. 
Prionium Palnuta, E. M'eg., 264. 
Protococcus, preparations of, 130. 
Psailiota cainpestris, 171. 
sylvaticiis, 171. 

Ptcrospermuin acerifolium, JViikl, 208 

209. ’ 

Pimctfiria, 479. 
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Pynis Aria, 220, 221, 2r>0. 

Pjthiimij 111. 

Quorcus pcfliiticuln,t.:i, ii’W., 248, 240. 

Eeid, Olonioiit, On 'LiinnocarpuH, a new 
Genus of Fossil Phinis iVoin tlieTor- 
liary Deposits of Harnushiro, 404- 
4fj(K ^ 

Eestiaria, Zo?/r,, 74. 
cordata^ Loiir.j, 77. 

Ebodoinela, 470. 

Ln,rix, 470, 480, 485. 

Eivinia bevis, Limi., 232. 
luioa, hort., 232. 
piunilis, Jjinn., 233. 
purj)iirascona, Bchrad,^ 233. 

Eobinia Pseudaoacia, Linn., 215. 

-vai*. I)cca,iaueaua, Carr., 215. 

viscosa, Vent., 2j5. 

Bosaeojc, 220. 

Iioxbur^i;l i203. 

Eoya, W. A' C. B. lVe.^t, 282. 
oUusa, W.lVed if (K B. West, 282. 

Eubeola iiiont.ana, Barrel, 305. 

Euppia, mentioned, 4(54. 


Sabicoa VefrotUti, A. Eich., 80. 
Sabiaceas, 214. 

Salicinese, 252. 

Balix, 25(1 

alba, J/mi., 255, 256,257. 

Oaprea, J/hin., 252. 
cinorea, Lmi., 253, 257. 
corduta, MnhL, 253. 254, 257. 
lanata, Lbui., 254, 257. 
lucitla, Mnhl, 254, 257. 
pliylicifblia, Limh., 255, 257. 

~ var Weigeliima, WUld., 255, 
257. 

pyrifolia, Ainhrs., 253, 250. 
relieiilntn., /Ann,, 254, 25(», 257. 
Smitlnana, mentioned, 402. 
atipiilaris, Sin., 255, 257. 

Salmou, Krncst Ht-anloy, A, Eevision of 
the Genas Bymblepluiris, Muntamic, 
480-501. 

Sanseyiena eylindrien-, Baj., 202. 

guineensiB, WilUL, 202. 

Sapindacete, 213. 

Saponaria viseosa, mentioned, 370. 
Saecina anrantiaca-, Milqge, 120; agar- 
culture of, 132, 1’33,134,138. 
lutoa, Fiw/ge, 12(), 120, 134,138. 
roaea, imjge., 120,134,138. 
SarcocepbaluR, Afzel., 24: niontionod, 2, 
8, 5, 0, 2f. 

Bartlingo, Miq., 33. 
buruenm, Miq., 20. 

Cadamha, Kurs!, 23, 33. 


Sarcocepbalus cortbitiia, Af/ 17 ., 27 ; 
mcniiooofl, 3, 14, 15, 19, 23, 25, 
28, 20, 05-(5S. 
cordahis, K. 8 cbum., 20 . 
dasypb}4lus, Miq., 31; mentioned, 
25. 

eBCulcnius, Af.:cL. 25 ; moiitioiied,' 
5, 10, 13, 14, 15, 28, 05, 07, 94; 
medieal uaes of, 2i,). 

- var. a. eu - csculontus *, 

JIau., 2(). 

—— var. b. Baissoggeri ^ , liav,, 

glaborrimiis, Miq., 28 ; mentioned, 
15, 25, 04, (>5. 
glabra,, var., 2it. 
gracilis, K. Bcham., 33. 
liirsut.uH, Thw. , 32. 

I/orsJIeldn, Miq., 27. 

Junglnihnii, Miq,, 2d: mentioned, 
3, 13, 25. 

nuicrocephaiuH, K, Bchmi., 33 ; 
mentioned, 53, 

7mulagasGamnsls, 33, 34. 
Maitigityi, liav., 33; mentioned, 
15, 00. 

niissionis, /Iau.,d2; mentioned, 3„ 
15, 05, 00. 

mitragvniia, Miq., 51; montioiiod, 
25, 30. 

parvus , IlaiK, 31 . 
lUchardlana, Uaill, 33, .36. 
Ihmegrferi. Kotschy, 20. 
samhiwinus, K. 8chum., 20. 
subditus, Miq,, 3<J; mentioned, 14, 
15, 25, 30, 32, 07. 
teiniifloruB, Hav. , 32; mentioned, 
30. 

undulatuB, Miq., 28; mentioned, 
25,29,07. 

—* var. buruensis, 20. 

—‘ var, a. glabra, 29. 
Sareoceqihilm, Baill., 22. 

Bcenodeannis, prepara tionB of, 13D, 
Bexnal Organa of DetidroeeroB, JSfm, 

470 . 

Bhorea rol)ust.a, Gaerln., 205. 

Singapore, Bcflmids froni, by W. West 
& Qc. B. West, 156-107. 

Sora.nt.hcra,, J^ost. (f Muq>r., On the 
Structure and Development of, by 
Bthol Sara Barton, 479. 

Sorantbera, Post. ^ Ilupr., 479-485; 
mentioned, 507. 

ulvoidea, Post, tf Bupr., 479, 480? 
483, 485, 508: 

Spergula (iiliaris, Brot., 342, 
lamigmmm, Michx., 379. 
Sphficrozo.srna, Corda, 320. 

oxcavatum, var. /3, Wallioh, 320, 
Gobolii, liacib., 312. 
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SpbiBrozosraa inflatuni, var., Wolle, 

311. 

piijchrmn. Bail!., 311. 

-Tar. hifidfim, Wolle, 311. 

redf.nvff-u lure, Wollo, 312. 

WaJlicliii, Jc'.eohti, 3-0, 

Spirillum, riu, 123, MS, 153. 

i‘u brill n, Bi-l. i 

femur, }4L 
umluia, 144. 

Spiroti'cuia, Bi'3., 280. 

condeusaitii, Bi'eh., 280. 

-ibi’ina iiiiuor, 280. 

Sponrlylosium, Breb., 311. 

inflatiuii, var., JV, IVest if G, S. 

West, 311. i 

nidiiiliformo. Lvnd., 311, i 

pulchruin, 311- 

-var, iiifkituiii, JK West G. S. 

IMs/, 311. 

rectangulare, JK West f G. S.Wcsf, 

312, 322. 

Spores and Steriginafa, On the Number | 
of, in Agari'ms campestria, by E. | 
Charles Ilorrcll, li;8-171. ^ ; 

Sporogoniuin of Deuclroeeros, Jdees, 

473. 

Sporophyte of Bendroceros, Nees, 473. 
Stangeria, 450. 

pa,rathjxa, T. il/oor^, 447, 45(1457. 
Stapiiylococcus eitreus, Lisiy 126, 133, | 
138. I 

Staurasr.niin, Mepen, IGO, 312. ! 

Anol'ioru, Jf'’’, West cf G. S. West, i 
31 < 8 . ' 

Aracline, BaJ/s, 316. | 

Arctiseou, Lund., 319. 

avorsuin, var., W. IJest f G. S. 

313, 322. 

biooronatnin, Johns., 315.^ 
brachyaca^nthiin!, var., W, West f 
G. 8. West, 319. 
brasilienso, JBordsf., 312. 

Cerastes, LwmL, 318, 
concinnum, W. Westf G. 8. Uest’^, 
317,322. 

confortum, Bolp., 314. 

_var. psct(dotetracemm,l^ordBt., 

314. 

cornulum, var., WiUeJM7, 31S. 
coronuhitinn, Wotle, 316.^ 

«osinurioid«‘.s, tNoedsf., 313.^ 
cyrtoeerum, mentlemed, 316, 317. 
decoratuin, W. West f G. 8. West ^ 

166,157. 

diptiluni, JSordd,, 312,322. 
distentum, WoUe, 3ia, 315. 
elongafcum, Barker, 317. 
eraaam, Brih., 312. 

-- forma espinulosa, Lu^hL, 312. 

eapiniilosa, forma, Lund.) 312. 

LIMN. JO URN.—BOX ANT, VOL. XXXTir. 


Staurastrmn extensian, var., IF. West f 
G. S. West * , 319, 322. 
forfieulatum, Lund., meiitioiual, 

313,317. 

gracile, Ealfs, 317, 322. 
lie.xaeeruin, Witir., 

-var. averaum, O’. West f G. 8, 

Jf est - , 313, 322. 
incisuin, Jlnl/e, 315. 
xotaiuinj, WoUe, 314.322. 
irrcgulare, Jfest. 314. 

Jdhnsunii, JV. JFest f G. 8. West, 
318. 

ICitrheiii, WoBe, 319, 322. 
laconiense, fK JWst f G. S. West * , 

313, 322. 

UaJsplnim, Biss., mentioned, 

314. 

Icptaeanthiim, Nordst., 319, .322. 
leptOL-ladum, Kordst., 317, 318. 

-- var. coruutuLu, Wille, 317, 

318. 

.'iiacrooeruin, Welle, 318. 

Ophiura, Lund., 315. 
pacli^rhynchuin, JSrmIst., 311. 
pseudotetraeeruai, IV. West f G. S, 
West, 314. 

pseudotetracerum, var,, Nordst., 

3l4. 

pnlchrum, Wolle, 315 ; mentioned, 
316. 

punetalatum, 313. 
radians, W. West # G. 8, West^, 
318, 322. 

-var. extensum, W. West f G, 

8. 322. 

Eavenelii, Jfuod, 312. 
eibiriemn, Borge, 312. 

-forma trigona, Jf'i West f G, 

8. West, 312. ^ 
simplex, var., Wolle, 319; 
striolatum, Arch., 313. 

-formabrasiliensisjr.B. Turn,, 

313. 

subhevispinuin, W. f G. 8. 
West^,314, 322. 

teriiiissimums W. West f G. 8. West, 
314 

tenhrans, Nordsfc., 317. 
tortum, var., W. West cf G. 8. West *, 
317,322. 

trifidiim, Uordst, 312. 
trigona, fortua, W. West f G. 8. 
West, 312. 

vestitum, Ealfs, 317. 

-var. tortum, W. West f G. 8. 

West ^, 317, 323._ 
xiphidiophdnim, WoUe, 319. 

—— var- bracbyacanthum, W. West 
# G. 8. West, 319. 

-var. simplex, Wolle, 319, 

2 R 
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Stellaria acnleaffi, Scop., 349. 
elo'iiijaia, Nuit., 379. 
glauca, iiu'iilioiKHi, 3S4. 
i'lolupica, inmticnscd, 398. 

'i’orr. ft Gray, MTO. 
lonuqK'ilmuiHlala, IJalcUv. c\: Kolirb., 
379. 

m'umf'iii, ijiiik, «'>9r>. 

puhe^rens, If. il !(,, 3.79. 
mA'Ifracfii, Iku'tul.j 4,18. 

Scap., 397. 

Sternoiui viindiilora, Ilen^k. Jlook. f,, 

2G3. 

Stepbegyric, Ko?'/h.^ 9S; ineiitiontul, G. 
afrimoia, Walp,, 71. 

(liversi/aH((, Iftjok. 71. 
iniuvropliyllfi, .Harn^ 7ii. 
ftarvl/oii’u, K. Si'Iiuin,, 09. 
part'l/hlh, Korth., 70. 

Hpi’CiOfiif, ICoi'tli., Oil 

tiihaiom, I look. !*., 7L 
Sterculiu foMida, Lhm., 200, 209. 
SterculiiUM'iO, 200. 

feteriginata and tS]»(;rt'.s, on iho jN'unib(‘r 
of, in A^ariciivS cnnipeAtna, by E. 
Oliarlea llorrcll, 108-171. 

Stipules and ISuda (Sir dolm Lubbock), 
202-209. 

Sirc'plocofciis, 190. 

(H!hrolcucui.s, 17)0, 

varia^iip, HI, 150, 151 
Stylic1i<‘iL‘, 224. 

Biylidiuin i'rutieosum, h\ i/r.. 224. 
Sytublepliari.s, MantacfiK^ a, Il‘viwi<.»n of 
tlic d cnus, by Ernest Stanley Saliiiou, 
480-501. 

Syinblc'pliarts, Mont tuple, 4S0~fiOl. 
usLtiicci, Ltseh., 492; Tucnlioaed, 
481), 490. 

hoUviami, (7. lilull., 491 
brevisctJ), LitttU 5/S'., 490. 
hrermiu, Wils, ‘i90. 
tiirhoiurL (3 ^luU., 489, 492; 
(listlibation of, 493, 497, 498, 
500. 

ciivi.ialu, liei^vh., 4117, 498, .500. 
(leiirffolia., Wil$., 498, 

W ils. A!8., 487, 492, 490. 
frapjlis, M'ii-L, 495, 500, 
lieiitHiphvlla, Mont., 487; incn- 
tioueci, a8r>, 4S8, 489, 490, 492, 
494, 497, 498. .400. 

—— var. luaerosporst, 491 ; di^- 
tributinn of, 493, 41M, 500. 

var. rnierothoea, 490; distri- 
butiou of, 491. 

- —yar. tenuis, 490 ; distribution 
of, 490, 

lliklebraiidii, C.MlllL, 499. 
bimalayana, Mitt., 488, 491; dis- 
'tribiition of, 493. 


Syinblephavis ihokeri, Wils., 487, 491, 
492; distyihutian of, 493. 
jaiUith'eih'io, (J. Miill., 499. 

Kiir.:ip Hainpi', MS., 491 ; disiri- 
but iuu of, 193»„ 

Liudigii. Hainpc, 494 ; incnUtaicJ,, 
49is 500. 

nuunaispora, mi'ufioned, 49f. 
inuToi.luH'a, C, MhH., *190; distri¬ 
bution of, 4*9.3, 500. 
oldicpia, //a9/o. 499, 50fj. 
OciWediaiin, C. Midi., 4S1I; men- 
timed, 488,497 ; distribution of, 
4*93, 

perlMuethdh^ Wils., 498. 
pimila, Ifook. f., 499. 
pu.silla, l/ainpe, 9/8'., dlO. 
Jtcinvvanlll Mitt, 490, 497, 500. 
siuen.^u, (k 499. 
soc()lraiia, Mitt, 495, 500, 
tmiuis, iSehiw/K MS., 49); distri 
butioi! of, 493. 
nsuininii'iea. Oroth., 498, 
yaginata, Hoot., distribution of, 
493. 

Syrrepod(m oircinatus, Svkpr,, 498, 

Tucca a.rto(‘arpir(»lia, 202, 203. 

cristativ, dock, 2i)2. 

'irnceaceiv;, 202. 

Ta\us biuaiat.a, Hi.rueturc of tlm liundH 
in the cviivledotis of (irar.sr57/), 121„ 

122 . 

Tei'oiua gradifbn-a, Ih’toif n., 229. 
9\‘.ssa,rihoniu. nionilijorniia^, Turp., 310. 
I’etniemorus, Itutjt 1)9. 

lanm, 159. 

OVtraudria, immt ioned, 3,. 

'13 1 y 1 a (a )s p(‘ rm u n i ru f u fm g t un, Sekren k, 
ment ioiu'd, 375, 

9 ilia. v)d‘'aris, //<o//n!, 209 ; wiiiter-biui 
(4“, 20*9; numl ioiicd, 209. 

Tilia.('t'U‘, 2t)*9. 

*‘Tr.'UJsru.sioii-fiKsut'd'idn tlio Origin of, 
in tim ].(‘aV('w <d’ Oymno.sportnourt 
by ‘W. O. Woradcdl, 118« 

i 22 

95‘t'niaiidrc‘je, 205, 

9'',ri.4>od(‘t'Mni, Of) a ParuMiiio, on Pcilia 
(^pi(»b\lbi, by VV. 0. P, Ellis, 102- 
107. * 

TriploeoroH, Bailei/, 280. 
gracilc, Unit, 280. 
yerlicillalutn, Iktit, 28H 

IJhuuH caanpontris, Llnu.^ 230. 

inoutsina. With., 238; immtiimcil 

209. 

Ulva, 479. 

fusca, mentioned, 479. 
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Oiicaria, Sckreb., 74; meutioned, 2, 4, 

11 , 22 . 

aci(^a, Roa‘h., 79; meuiioiiecl, 64, 

67. 74. 

ac'iila, Ivew Distrib., S2. 

acuieuta, AVilid., 92. 

africana, G. Don, 76; mentioned, 

18, 74. 

-var, angolensis, 76. 

-var. luadagascariensis, 76. 

appendiciilata, Denth., 87; men¬ 
tioned, 11, 61 75. 
atteniiata, Korih., 83; mentioned, 

64, 7o, 84. 

Bemaysii. F.MudL, 92; mentioned, 
11,76.' 

boraeeiisis, , 84; mentioned, 
75. 

hrevhpwa, Xen’ Bistrib., 82. 
calophylla, Kortk, 80; mentioned, 
74. 

canescens, Korih., SO; mentioned, 
6-1, 74. 

cirriliilora, Ikuvh., 92. 
dasjoneura, Kurth., 82 ; meutioned, 
12 65, 75. 

-var. Thwaitosii, 82. 

ellipiica, R. .Br., 82. 
eurbyucba, Niq., 92. 
ferrea, DC., 87; mentioned, 11, 
12, 19, 65, 75. 
fmea^ F. Villar, 86. 
j’m'Tngima, BO., 79. 
ferrikpnea, Kurz, 77. 

Jlorida, Vidal, 86. 

Ganibir, Boxb., 81; mentioned, 65, 

74. 

Gambir, Thwaites, 82. 

glabrata, DC., 85 ; mentioned, 65, ; 

75. 

grandifolia, Baker, 92. 

. guianensis, J. F. G-iml., 91 ; men- , 
tinned, 64, 65. 76. ' 

Mam, Kurth., 78 . _ _ 
liirsuta, , 88; mentioned, ! 

75. ; 

boinomalla, Miq., 90; mentioned, | 
12,76. ^ ^ ! 

litjokeri, Vidal, 86; mentioned, i 
75, 94. i 

liorCmdiana., Miq., 87. | 

inermis, Wilkl., 70, 92. j 

in3igni.«5, DO., 78; mentioned, 65, ' 
66,74. ■ _ i 

jasminiflora, Rook, f., 80; men- I 
tioned, 19, 74.^ I 

Iwigata, Foo/a/., 90 ; mentioned, j 

65, 7(1 

lanosa, JValL, 85; mentioned, 19, 
(ii, 67. 68, 75. 

I.ahhii, Hook. f.. 85. i 


Unearia macrophylla, Wall., 84; men¬ 
tioned, 12, 14, 65, 67, 75. 
‘■madaf/aacarienD,^, Baill, 76. 
ueiuorosii, Korih., 92 ; mentioned, 

66, ;7G. 

avail folia., Boxb., 79; mentioned, 

66 . 

ovata, Roo/c. /, 83; mentioned, 
19, 75. 

paueinervis, Tei/sni: ei Binn., 92. 
pedicel lata, Bo.rb., 77 : mentioned, 
11, 12, 19, 66, 67, 92. 
pedicellata, Hook, f., 79. 
pilo-a, Tluxb., 81 ; mentioned, 66, 
07, 75. 

pilosa, Wall., 90. 

ptcropoda, Miq., 81; mentioned, 

74, 

rliynehojjliylla, Miq., 89; men¬ 
tioned, 66, 75. 

Eoxburgbi.'ina, Kurth., 87; men¬ 
tioned, 12, 66, 75. 
selei’opbylla, lluah,, 78 ; mentioned, 
65, 67, 74. 

iicUrophiilla, Heles!:)., S3; men¬ 
tioned, 84. 

i^clerojdiplla, Ht)()k. f,, 77, 78. 
acatfilifolia, lloxb. MS., 84. 
tesisiUrruetus, Box!)., 90; meu- 
tionod, 67, 7(1 

eetiloba, Benth., 85; mentioned, 

67, 75. 

sinonsis, iidc., 89 ; mentioned, 67, 

75. 

upealuHd, Wall.. 77. 
mrinamimm, Miq., 91. 

Thwaitesii, var,, 82. 
toiuentosa, DC., 91; mentioned, 
64, 66, 67, 76, 

tonkinensis,//ay, * , 89; mentioned, 
75, 94. 

trijiervis, Ran. * , SO ; mentioned, 
19,74. 

velulina, Rae. , 84 ; mentioned, 
64, 75. 

Walliubii, Korih., 92. 

Uncinaria, Bewhb., 74. 

United States, On some De.sniid.s of 
by AW West & G. S. West, 279-322. 
Hrticacejii, 236. 

Uruparia, mentioned, 4. 

Utrieularia montana, Jaap, 227. 

Verbenaceffi, 231. 

ABburnum Lantana, Linn., 223 ; men¬ 
tioned, 202, 268. 

Opulus, Llnu., 222 ; mentioned, 
202, 268, 269. 

AA’eai'., G. S., j<ee West, \A'. ■ 
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iKDKX, 


West, W., & G. S. We8t» Oesmids fruni 
Singapore, 150-1 f>7. 

.—,—-^ On BtJino '.DesTnida of tho 

TJnih'c! States, 270-5-2. 

Wesli Indit'S, On (Oifirai'ea* nolltWed liy 
Mr. T. 1*. Tdow in tlin, l>v H. & d. 

0 roves, 525-rc^O. 

Widdringlonia, 121. 

Willianas, Frodorii:*, N,, A ll.evi.sion of 
tlio Gauurt Arenaria., Lhm,i 520-5J»7. 
Wors(leil,W. (1, On tho Origin oi 
‘Orraiisfusi on “tissue ” in ihu i.(Ca,ves 
of Gynniospemcnis riauts, 118-122. 
—The Ooinparative Anatomy of 
certain Genera of the Ojeadacem, 
457-457. 


Xantbidium, FIn'eiih., 208. 
arigulataim, 205, 
mifiniatMin, Lngerh., 200, 
fwitiiloiHoum./uiA’'., 208; mentioned, 
200 . 

-*— var. angnlataTn, 200. 

' — forma javunicuru, Johnmn, 

299. 


Xanthidiuin antilopcBUni, var. minnea- 
polienso, Wolfe, 208. 

Arotiscon, I'^brenb., 510, 
annatnm, liohrn//,, .‘100. 

—. VU-. (H*rviconic, W. li'osl 

G. S'. Ifr.srW .‘!00, 

C(>nt'r()vcrHnni, IT. JlV’.s/ 4'* 5/. S'. 
OAs/«*, 2'.W. 5,22. 

crista tain, uicntionesl, 2t)0. 
fiisrloiiliilim,, Itaifs, 208. 
la'intifcrnnij IG, 75 'f/oro:, 200. 

vtir, iavanicuin, W, />*. 'Turn,. 

200 . 

-var. Jolinsonii, ll\ ITet^t A G, 

JfV.s7 * , 200, 

inchoatinn, Aordu,, mentioned, 

200 . 

javanicum, var., W, IK 'Turn., 299. 
ffobnsfinii, W. WiA 4' Ir. 8. IVciil* , 
200, 5»22. 

TnirincajKiIicTiHc, var., TTo/le>2i}S. 
O'orreyi, IT die, 500. 

21amia, 201. 

Fischeri, Miq., 2G1. 

Zygophyllea}, 210. 
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